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EXECUTIVE SUMMARY

This report is the result of an economic investigation and
analysis of a proposed extension of navigation on the Connecticut
River north of Hartford, CT to Holyoke, MA for 32.5 miles.

The primary study region of northern Hartford County in
Connecticut and Hampden and Hampshire counties in Massachusetts
congists of commercial and light industrial usage that is in the
process of shifting to a service economy. The potential need for
using large, efficient bargeloads of bulk and neobulk commodities
is very limited.

Ample pipeline, rail, and truck services exist in the study
area for the types of commodities that will be moved in the next
50 years,

The study identified 605 shippers and receivers in the area
as potential users of barge tramsportation. A total of 24 move-
ments were identified that werae susceptible to a shift from a
land mode to the river. These totaled 1,005,837 tons in 1984 for
a saving of $3,146,390.

After projecting this traffic into the future, until 2040,
and discounting the savings back to 1990 at 8.875 percent, the
present value of the incremental savings over the project life
was calculated to total $54,861,096. The annual benefits of the
project total $4,678,498,



INTRODUCTION

The U.S. Army Corps of Engineers (USACE) is studying the
feasibility of extending navigation on the Connecticut river
beyond its current terminus at Hartford, Connecticut to Holyoke,
Massachusetts--a distance of 32.5 miles. The USACE conducted a
competitive procurement and selected Bucher and Cope, Inc., (B&C)
and its two subcontractors, Temple, Barker & Sloane, Inc. (TBS)
and Regional Economic Models, Inc. (REMI) to conduct an economic
investigation and analysis of the proposed extension of naviga-
tion. The objective of this study was to provide the economic
benefit data required by the USACE as an input to its overall
feasibility study.

This Report describes the results of the eight tasks com-
pleted during the Connecticut River study. The report is organ-
ized as follows, with the task numbers that were used in the
Proposal and the Request for Proposal (RFP) identified:

Report Section Task Number

TBS Proposal USACE RFP

A, Description of the Region

1. Primary Study Area I-2 I.B.
2. Transportation System I-4 I.D.
3. Commodity Flows I-7 I.G.

B. Economic Baseline

1. Economic and Social Statlstxcs I-3 I.C.
2., Industrial Trends I-6 I.F.
c. Potential Users
l. Companies in the Study Area I-5 I.E.
2. Potential Users I-8 I.H.
D. Transportation Rates
1. Waterway Rates II-1 IT.A., II.B.
2. Alternative Modal Rates _II=-2 II-C.
3. Comparison of Rates - -
E. Potential River Traffic
1. User Survey III-1 ITTI.A.,T1II.B.,.
I1I.C.
2. Potential River Traffic III-1 ITI.C.
3. Projected Waterway Use III-2 III.D.
4. Estimated Savings III-3 ITI.E.
5. Future Development Plans III~4 III.F.

In addition, Appendices contain detailed information about the
bibliography; historical and projected econcmic data; the survey
instruments, results, and non-respondents; and regional planner
interviews.



A. DESCRIPTION OF THE REGION

This section describes the primary area under study, pro-
vides an overview of the existing elements of the region's trans-
portation system, and presents data on recent movements of
freight by each mode in that system.

A.l PRIMARY STUDY AREA

Navigation on the Connecticut River between Hartford, Con-
necticut and Holyoke, Massachusetts could serve the needs of
shippers and consignees of bulk, neobulk, and containerized cargo
who are located in Northwest Connecticut and Western Massachu-
setts. The principal locations of facilities that could use
barge service on the river was assumed tc be within 20 to 25
miles of riverfront terminals., This distance would capture all
movements that would take less  than 30 minutes to dray to or from
the waterway by local trucks. Any longer haul by road would -
compete directly with truck service directly to the ports of New
Haven, New York, and Boston. This range does not exclude all
longer hauls to the river, but specifies that most of the move-
ments using the river will be within the primary area that in-
cludes the northern portion of Hartford County in Connecticut and
all of Hampden and Hampshire Counties in Massachusetts. This
covers an area of approximately 1,516 square miles.

Secondary areas that have facilities which have traffic that
could potentially move on the River include the southern portion
of Hartford County and Tolland County in Connecticut, as well as
Franklin County in Massachusetts, The map in Exhibit 1 high-
lights the primary and secondary areas. Exhibit 2 lists all of
the communities included in the primary study area. Many of
these places are unincorporated political entities but are listed
in directories of manufacturing and service establishments. Two
towns from the secondary study area--Greenfield, MA and Deer-
field, MA--also were included in the study because of their close
access to highway I-91 keeping them within ‘30 minutes of river
service at Holyoke. The secondary area includes approximately
1,071 square miles,
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COMMUNITIES IN PRIMARY STUDY AREA

NORTHERN HARTFORD COUNTY, CONNECTICUT

Bloomfield

Blue Hills*

Broad 8rook*
Burnaide+

East Granby

East Hartford

Esst Windsor
Enfield

Martford

Hamden
Hezardville*
Melrose*

North Somersville+
North Thompaonville+
Poquonock* i

Rainbow*
Scantia®
Seitico*
Somers
Someraville*
South Windaor
Southfisld Acres*
Suffield
Thomgaville¥*
West Suffield*
Wilson#*
Windsor
Windsor Locks
Windsorville*

HAMPSHIRE AND HAMDEN COUNTIES, MASSACHUSETTS

Agawan

Asherst
Belchertown
8rightwood*
Brimfield
Chaster
Chicapee
Chicopee Falls®
Cumaington
Esathampton
East Longmaadow
Feading Hills+*
F lorence+
Granby
Hatfield
Haydenville#
Holyoke
Huntington
Ingleside®
Leada*

L ongmeadow

Ludlow
Manchester*
Merrick®
Monson

North Amherst+*
Northampton
Palmer
Riverdale#
Russell

South Hadley
South Hadley Falls®
Southwick
Springfield
Thorndike*
Threa Rivers*
Ware

© West Springfield

Wilbraham
¥Williamsburg
Willmansatt®*
Woronoco*

FRANKLIN COUNTY, MASSACHUSETTS

Greenfield

Deerfisld

* = Unincorporated poclitical entity.




A.2 TRANSPORTATION SYSTEM

A.2.1 Introduction

The study region is served by a wide range of transportation
modes to move freight within the region as well as into and out
of the region.,

The area is served by railroads, highways, pipelines, air-
ports, but currently is not served directly by water transporta-
tion. Due to the large size of shipments that barges can handle,
the most important competing modes of freight transportation are
railroad and pipeline. Trucks can compete for full loads on
relatively short hauls, but it usually is a complementary mode of
freight transportation that provides prior or subsequent service
to or from river transportation. Airport freight shipments are
generally of smaller size lots with much higher values than barge
freight. They almost never compete.

Bach of these modes and the services they provide to the
study area are described in this section. Exhibit 3 is a map of
the study area showing river, highway, railroad, pipeline, and
airport locations. A large, more detailed copy of the map is .
found in the pocket at the end of this volume.

A.2.2 Railroad System

Rail service in the study area is provided by two Class I
carriers (gross revenues in excess of $50 million per year) and
three smaller carriers. The Consolidated Rail Corporation
(Conrail) and the Boston and Maine (B&M) are the two major carri-
ers, The smaller carriers are the Central Vermont Railrcad (CV),
Massachusetts Central Railroad (MCER) and the Pioneer Valley

Railroad (PVRR).

A.2.2.1 Service Corridors

Conrail is the region's largest rail company. It owns and
operates the east-west mainline between Selkirk, New York, and
Boston. That line roughly parallels the Westfield and Chicopee
Rivers. Conrail also owns and operates a spur line between
Springfield and Ludlow and operates freight service on Amtrak-
owned lines from Springfield south to Connecticut. 1In the Great-
er Hartford area, all freight service is provided by Conrail.
Conrail's freight revenues in 1982 were $2,998,600,100.
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TRANSPORTATION SERVICES IN THE STUDY AREA
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Conrail's through service is provided by two daily trains
(in each direction) between Cedar Bill, CT and Selkirk, NY.
Service to the southwest portion of Connecticut is provided di-
rectly from Selkirk via Beacon, NY to Danbury, CT and Bridgeport,
from which local service is provided. Connecticut communities in
the Hartford area are served by a Conrail local train out of
Springfield.

The B&M is the second-largest railroad in the area and oper-
ates a south-north main line from Springfield, MA, north to the
White River Junction, VT, following the Connecticut River., Be-
tween Bast Northfield, MA and White River Junction, VT, the road
igs used jointly with the Central Vermont Railway since some seg-
ments of the line are owned by each company. B&M also owns sec-
ondary lines from Springfield south to Cedar Hill and Berlin, CT;
Chicopee to Chicopee Falls; and Holyoke to Westover Industrial
Airpark in Chicopee. The B&M Berlin Route Main Line provides a
link between the Connecticut River Route at White River Junction
and the Canadian Pacific Railway (CP) at Wells River, VT. From
White River Junction, daily through freight service is provided
by BaM to Newport, VT, near the Canadian border. The B&M east-
west main line is north of the study region, but is significant
to the Western Massachusetts rail system as a whole. B&aM's
freight revenues in 1982 were $114,936,000,

The CV, an American subsidiary of Canadian National Railway
(CN), offers freight service between St. Albans, VT, at the
Canadian border and New London, CT, through the eastern port of
the study area. Two daily freight trains serve in both direc-
tions via Palmer, Belchertown, and Amherst, MA. Preight revenues
for the CV were $21,712,000 in 1982,

The MCER is an independent firm with headquarters in Barre,
VT, serving 25 miles of track between Palmer and South Barre, MA.
It connects with Conrail in Palmer. Revenues and other statisti-
cal informtion are not publically available.

The PVRR operation extends between Westfield, Bolyoke, and
Northampton, MA. 1In 1983, the PVRR undertook negotiations with
B&M to acquire the B&M Easthampton shortline, No statistical
information is available.

In 1981, Conrail initiated the transfer of several of its
short lines to other carriers. In 1982 these transfers were
completed. The East Longmeadow Secondary was transferred to BaM,
and the Holyoke and PFlorence Secondaries {each about eleven miles
long) were transferred to the PVRR.



A.2.2.2 Terminals

The major freight yard in the study area is in Springfield
(owned by Springfield Terminal Railway Company, a subsidiary of
the B&M). Additional smaller freight yards are located in
Northampton, Holyoke, Westfield, Palmer, Wilbraham, and
Hartford. :

Rail intermodal facilities providing trailer on flat car
(TOFC) services are located in West Springfield (Conrail), Palmer
(CV), and Chicopee (BaM).

A.2,3. Pipelines

There are presently two petroleum pipelines serving the
study area with petroleum products. One is operated by Jet Lines
Inc. and runs from New Haven, CT to Ludlow, MA, with branch lines
to Bradley International Airport, in Windsor Locks, CT, and West-
over Air Force Base, in Chicopee, MA. The other pipeline is
operated by Mobil Pipeline Co., providing service between
Providence, RI, and Springfield, MA.

A.2.3.1. Jet Lines, Inc.

Jet Lines, Inc., (Jet Lines) is a common carrier of petro-
leum products within the states of Connecticut and Massachusetts.
Jet Lines is controlled by Con Mass Pipeline Company, a subsidi-
ary of Buckeye Pipeline Company, which in turn is a wholly owned
subsidiary of Penn Central Corp. Jet Lines' general office is
located in Bloomfield, CT, but management control is directed
from Emmaus, PA,

The Jet Lines' system includes a trunkline of approximately
111 miles in length. O©Of this, 93 miles are l2-inch diameter
line, 7 miles are l0~-inch line, and 11 miles are B-inch line.
There are alsc a number of spur lines to individual shippers that
vary in length and diameter. Characteristics of the pipeline are
shown in Exhibit 4,

Petroleum products enter the system at Jet Lines' New Haven
Harbor receiving terminals. These products originate from refin-
eries at various locations including the East and Gulf Coast of
the United States, and the Virgin Islands. Some petroleum pro-
ducts have been barged up the Connecticut River to East Hartford
where they have been transloaded into the pipeline for shipment
further north. The trunkline terminates at Ludlow, MA, The
products can be taken off at any of the twenty delivery terminals



Exhibit &

CHARACTERISTICS OF PIPELINES SERVING THE STUDY AREA

Jat_Lines, Inc,, Bloomfisld, Connecticut
Origins New Haven, CT

Destination: Ludlow, MA

Transports: Pestrolsum products {gssoline, kerosens, distillstes)

Terminals: New Haven, Portland, Cromwell, Rocky Hill, East Hart-
ford, Hartford, Melrose, Scitico, Springfield, Ludlow

Petrochemical Plants: Holyoks, Springfisld

1983 Annual Throughput: Received into system: 8,619,014 barrels
Deliversd out of system: 8,641,357 barrels

Mobil Pipel Co.,, Plainfisld, New

Origin: Providence, RI -

Destinations: Holyoke, Leominster, Springfield, MA

Transporta: Petroleum products (gasoline, kerosens, distillates) .
Terminals: Providence, Springfisld, Holyoke, Leominster
Petrochemical Plants: LlLsominster, Holyoke, Speingfield

1983 Aonual Throughput: Received into eystem: 2,596,340 barrels
Delivered out of system: 2,595,441 barrels

Source: Fedesral Ensrgy Regulatory Cosmission.
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in nine cities located along the line, plus two branch lines.

The nine cities are (in order travelling Northward along the
trunkline); Portland, Cromwell, Rocky Hill, East Hartford, Hart-
ford, Melrose, Scitico, (all in Connecticut) Springfield, and
Ludlow (both in Massachusetts). The branch lines go to Bradley
International Airport in Winsor Locks, CT, and Westover Air Force
Base in Chicopee, MA as shown in Exhibit 3, above.

A.2,3.2, Mobil Pipeline Company

Mobil Pipeline Company, Inc., operates a petroleum products
pipeline between Providence, Rhode Island and western Massachu-
setts. The branch office that operates this pipeline is located
in Plainfield, New Jersey. The branch office has limited author-
ity and the pipeline is primarily managed at the Mobil Pipeline
Company's main headquarters, located in Dallas, Texas.

The Mobil Pipeline Company was incorporated on November 25,
1925 in Texas. One-hundred percent of the capital stock is owned
by Mobil 0il Corporation, New York City, New York, which in turn,
is a wholly owned subsidiary of Mobil Corporation, New York City,
New York. The pipeline company primarily functions for the bene-
fit of the parent company as a crude oil and petroleum products
transporter, However, the pipeline also provides service to
outside refineries and marketers.

The pipeline section that serves the study area consist of
approximately 105 miles of line. Most of this line is six inches
in diameter, with a few small sections that are eight inches in
diameter. Characteristics are shown in Exhibit 4, above.

Petroleum products are generally delivered to the pipeline
by water at Providence, Rhode Island. The products then travel
in a northwest direction to Massachusetts. At Worcester, MA, the
pipeline divides and products can be transported northward to
Leominster, MA, or westward to Holyoke, MA. Mobil Chemical Com-
pany owns and operates a petrochemical plant in Holyoke, and
there are three petrochemical plants located in Leominster owned
by other corporations.

The pipeline divides again at approximately five miles East
of Holyoke. This branch line goes southward through Springfield,
into Connecticut, and terminates at Hartford, CT. As of Janu-
ary 1, 1984, Hartford was eliminated as a destination, and pipe-
line flows now terminate at Springfield, MA.
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A.2.4 Highway System

The highway system consists of the system of roads and the
trucking companies that provide the freight transportation.

A.2.4.1. Major Roads

The cities of Springfield and Hartford serve as major junc-
tions of North-South and East-West interstate highways which
traverse the length and width of the states. The North-South
corridor is I-91, which runs from the Canadian border to Southern
Connecticut, East-West access is provided by the Massachusetts
Turnpike (1-90) and I-84 in Connecticut. On all interstate high-
ways there unimpeded flows of traffic, with little congestion and
no tunnels. In addition to these major corridors, I-29 connects
I-90 and I-91 through the City of Springfield. 1I-291 is a re-
cently constructed spur that connects Holyoke, Chicopee, and
Springfield. Route 202 feeds into northwestern Connecticut from
the Holyoke/ Springfield, area and skirts to the west of Hart-
ford, turning westward into New York State. Through this highway
network, easy access is afforded from the study area to metropol-
itan centers in New England, New York, and other parts of eastern
United States and Canada. .

A.2.4.2, Trucking Companies

There are numerous for-hire trucking companies serving the
study area. These provide both full truckload and less than
truckload (LTL) service. Many of these serve only local areas
but there is a large number of interstate motor carriers that
provide service to most towns in the area. Exhibit 5 shows 53
regular and irregular route carriers serving the area. 1In addi-
tion there are many private truck fleets that carry freight for
their owners. A tandem trailer terminal is located in Chicopee
at Massachusetts Turnpike Interchange Number 6.

Many of New England's freight carriers are small, short haul
carriers handling feeder and distribution traffic. There is a
large concentration of carriers in West Springfield, and most of
the urbanized area communities have at least one trucking firm or
independent operator. A number of major carriers serving both
states in the study area are based in northern Connecticut.

Local business also use carriers headquartered in Worcester and
Webster, Massachusetts., Conversely, the carriers based in the
Hampden and Hampshire Counties serve numerous industries that are
outside the region. PFor example, there are few trucking opera-
tions in Pranklin County, and consequently some shippers there
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Exhibit 5

INTERSTATE MOTOR CARRIERS
_SERVING TOWNS IN STUDY AREA

AAA Trucking Corp.

ABF freight Syatem, Inc.

AFS American Freight System, Inc.
A-P-A Transport Corp.

Arrow Cerrier Corporation
Beacon Fast Freight Co., Inc.
Berman's Motor Expresa, Inc.
Bilkays Expreas Company

Bowmsny Transportation, Inc.
Branch Motor Expresa Company
Carolina Freight Carriers Corporation
Carranc Express, Inc.

Cale Express

Consol idsted Freightways

Cooper Motor Uines, Inc.

Daily Express, Inc.

Fairbanks Express, Inc,
Friedman's Express, Inc.

Halls Motor Tranait

Haolmes Tranaportation, Inc.

IM. Freight Inc.

Interstata System

Kulp & Gordon, Ine.

L ombard Bros., Inc.

Lyons Transportation Lines, Inc.
Mcl ean Trucking Company

Mead, W.L., Inc.

Mercury Motor Express, Inc.

Moakowitz Motor Transportation, Inc.

National Freight, Inc.

New Penn Motor Express, Inc.

New York Massachusetts Motor Service,
Inc,

0ld Dominion Freight L ine, Inc.

Overnight Transportation Co.

Penn Yan Express, Inc,

Pilet Freight Carriera, Inc.

Preston Trucking Company, Inc.

Red Star Express L ines of Auburn,
Inc.

Riss International Corporation

Roadway Exprsss, Inc.

Ryder /PIE Nationwide, Inc.

Sanborn's Motor Express, Inc.

Samith's Tranafer Corporation

St. Johnsbury Trueking Co., Inec.

Sulliven, R.M., Yrsneportation, Inc.

System Freaight, Inec,

Thurston Motor Lines, Inc. (TR )

Transamerican Freight | ines, Inc.

Transcon | ines

Vallerie's Tranaportation Service,
Inc.

Willey's Express, Inc.

Wright Trucking, Inc.

Yellow Freight System, Inc.

Source:

Carriera and Routes, Fall 1984,

National Highway Carriers Directory, Inc.: Nstional Highway and Airway
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Exhibit &

AIRPORT CHARACTERISTICS

Bradley International Airport
Windsor Locks, CT 060%
Numbar of Runweys: 3
Length of Longest Runway: 9,500 rt.
Aids to Navigation & Landing: All Westher Operastion
Method of Fuel Delivery to Airport: Jet Lines Inc., Pipeline direct from
New Haven

Types of Products: Jest Fuel

Name u? Yendor: Combs Gates

Source: Interview with mirport personnel.
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rely on Springfield-area carriers, Springfield-based trucking
firms also provide nation-wide connections to points in Vermont,
New Hampshire, Canada, New York State, and other parts of the
Northeast. In this sense, the primary study area exports trans-
portation services to other areas, producing regional income.

A.2.5 Airport Svstem

The only major airport in the study area is Bradley Inter-
national Airport. The airport is used primarily for commercial
passenger air transportation. However, the airport also serves
as a terminal for air cargo.

Bradley International Airport is located in Windsor Locks,
CT. The aids to navigation and landing facilities at the airport
permit all weather operation. There are three runways at the
airport. With the longest being 9,500 feet, as shown in Exhib-
it 6. The airport can be used by most sizes of aircraft includ-
ing Douglass DC-10s and Boeing=747s.

Westover Air Force Base is located at Chicopee, MA. Avia-
tion facilities are operated and maintained by the U.S. Air Force
Reserve 439th Tactical Airlift Wing. Civilian use is authorized
for general aviation aircraft. The main runway of 11,600 feet in
length was designed for use by B-52 and KC-135 aircraft. Much of
the original Air Force property has been released to the Westover
Metropolitan Development Corporation for conversion to industrial
use. The B&M provides rail service to the property.

A.2.6. Waterway System

The waterway system is described in terms of the physical
characteristics of the waterway and the companies that provide
service on it.

A.2.6.1. Physical Characteristics

The physical constraints of the Connecticut River restrict
the use of large ocean going vessels on the river. The U.S. Army
Corps of Engineers maintains the condition of the Connecticut
River so that it remains navigable from the mouth at 0ld Saybrook
tc Hartford (approximately 52 miles). This requires dredging
15 foot channels through the bars that build up on the outside
course of the river, dredging a 15 foot entrance channel through
the Saybrook outer bar that blocks the mouth of the river, main-
taining a channel width of 300 feet from the mouth to the Lyme
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railroad bridge, and maintaining a channel width of 150 feet for
the remainder of the river up to Hartford.

During the spring thaw, the river is usually flooded. When
this happens, eroded silt and sand is dumped into the river,
This can reduce the available depth of water to 10 feet over some
shoals. Generally, about half of the 33 bars and shoals need
dredging each year. In addition, during many past years, drought
conditions have existed which further reduced the channel depth.
The maximum dependable channel depth over the course of the Con-~-
necticut River is often only 12 feet., Also, starting nine miles
from the mouth, the river is fresh water. This causes a vessel
to have a deeper draft than it would have in salt water. There-
fore, many ocean going deep draft vessels are precluded from
using the Connecticut River. Exhibit 7 shows the drafts of ves-
sels using the river during 1982, The 101 tugboat trips at 14
feet show that conditions were better than usual in that year.

Several fixed bridges cross the Connecticut River, with the
most constraining vertical clearance at.80 feet until reaching
Hartford's Memorial Bridge which has a vertical clearance of only
38.8 feet. There are also three movable bridges with swing or
bascule spans. These offer no vertical restrictions. The most
horizontally constraining bridge. is the railroad bridge in Mid~
dletown where the channel width is decreased to 100 feet. Almost
all cables crossing the river have a vertical clearance of 100
feet. However, one cable located at Deep River, 24 miles above
the mouth, has a vertical clearance of only 65 feet.

During the months of January and February, ice generally
forms on the Connecticut River. This requires that vessels using
the river during these months have ice-strengthened hulls. 1In
the past, when there has been considerable ice in the Hartford
area, it rarely has stopped water deliveries. 1In the worst case,
a tug can be brought in to lead the vessel and break through the
ice. About once in every five years, the Coast Guard is called
in to break up an ice jam or aid a stuck vessel. Generally, the
river traffic is sufficient to keep the ice churned into slush.

A.2.6.2. Water Transportation
ComganIes _

As shown by Exhibit 8, ten shipping companies are engaged in
water transportation on the Connecticut River. While six of
these companies use the river quite frequently, the other four
use the river only occasionally.
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Exhibit 7

TRIPS AND DRAFTS OF VESSELS UPBOUND
ON THE CONNECTICUT RIVER IN 1982

Non-Self
Self-Propelled Vessels Propelled Vessels
Pagsenger Dry

Oraft and Cargo Tank
( Faet) Dry Cargo T anker Tugboat Bargs Barge

18 - - - - 1
17 - - 2 - -
14 - - 101 - 1
13 - 64 12 - 31
12 - 62 8l - 249
11 - g 56 - &3
10 - 1 174 - 24
9 - - 22 - 5
8 ; 18 - 2 - 1
7 196 © - 1 T - -
6 and less 10,668 - 6,462 6,462 2
Total 10,876 136 6,913 6,462 377

Source: U.S. Army Corps of Enginesrs: Waterborne Commerce of the United
States, Pert 1, 1982.
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Exhibit 8

TRANSPORTATION COMPANIES OPERATING
ON THE CONNECTICUT RIVER

fr t i

Amprada Hess Corporation
(Spentonbush/Red Star Companies)

Berman Enterprises

Moran Towing and Transportation Company, Inc.
Morania Gil Transportation

Paling Transportation Corporstion

Turecamo Towing

Occesion Service

Boston Fusl Transportation Company
{Reinauer)

Buchanen Marine, Inc.
Eklof Marine Corparation

McAllister Brothers, Inc.

Source: Interview with dispatcher of Connecticut
River Pilot Assoclation.
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Exhibit 9 shows the tug and barge fleets of the ten trans-
portation companies that operate in the area. Nine of the com-
panies operate tugs in the area. The largest tug fleet is owned
by Moran. Nine of the companies also operate barges in the area.
The largest fleet in terms of number of tank barges and total
deadweight is operated by Morania 0il Transportation. EKLOF
Marine and Poling Transportation both operate several small self-
propelled tankers that use the Connecticut River as shown in
Exhibit 10.

A list of bulk fuel handling terminals on the Connecticut
River is shown in Exhibit 11.

A.3 COMMODITY FLOWS IN THE STUDY AREA

The amount and types of cargo that have moved in and out of
the study area give a general indication of the potential demand
for barge services in the region., Information describing modal
flows into and out of the area is summarized. Freight movements
- on each mode were analyzed and described in detail below. 1In
‘"addition, barge traffic on the Connecticut: Rlver below Hartford-
was also analyzed.

a.3.1. Modal Traffic

Truck is the dominant mode of transportation in the study
area for manufactured products.. Exhibit 12 shows the weight and
value of cargo transported by all modes into and out of Massachu-
setts and Connecticut during 1977, the latest year of available
statistics., Highway transportation by motor carriers and private
trucks amounted by weight to 74 percent inbound and 93 percent
outbound in Massachusetts, and 54 percent inbound and 94 percent
outbound in Connecticut.

The types and amounts of manufactured products shipped out

of Massachusetts and Connecticut are shown in Exhibit 13 in terms
of their values, weight and ton-miles shipped.

A.3.2 Railroad Traffic

As shown by Exhibit 14, the largest movement of a commodity
into the study area by railroad in 1983 was coal. At 451,489
tons, coal accounts for 71 percent of the total inbound freight
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Exhibit-9

TUG AND BARGE FLEETS

Tugs Tk Barges Dry Cargo Barges
Oparator Number { Number | Total DWT | Nuwber | Total DWT
Amarads Hess Corporstion
{(Spentonbush/Red Star Compenise) 10 9 42,619 1 4,286
Baoston fFuel Trampnrtltior; Company
{Reinausr) é [ 27,070 - -
Berman Enterprises 2 3 9,100 - -
Buchenan Merine, Inc. 10 - - 29 43,500
Eklef Marine Corporation : - 1 8,164 - -
McAllister Brothers, Inc, 10 5 55,526 8 58,406
Moran Towing and'Trmpoi;t‘ation Company, Inc. - 12 5 31,874 -2 35,189
Marania 01l Trensportation |
(Penn Industries) . 8 10 78, 322 C - -
Poling Tranaportation Corporstion 4 ) 36,914 | - -
Turecamo Towing 7 6 4 27,48 - -

Source: Temple, Barker & Sloame, Inc.: Dirsctory of Large American Bargws and Associated Towing Vessels.
OWl = Deadweight Tannage.
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Exhibit-10

TANKER FLEETS

Nunber Range of Cargo Total

of Capacity in Capacity
Oparataor Tankers Short Toms in Short Tons

Eklof Marjne Corpaoration 8 %83 to 5,676 14,673

Poling Transportation Carporation 4 1,209 to 3,232 8,432
Source:

Gulf and Pacific Coassts, 1981.1982.

U.S, Army Corps of Engineers: Transportation Lines on the Atlantic,
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Exhibit-11

COMMERCIAL BULK FUEL HANDL ING TERMINALS

ON THE CONNECTICUT RIVER

Company Township/City | Capacity in Gallons
Pratt & Whitney Middletown 3,570,000
Petersons 0il Middletown 2,247,000
Connect teut { ight & Powcrl | Middletawn 1, 106, 867
[tapaco Portland N/A
Chevron 0il Portland 5,992,000
Chevron Asphalt Portland N/A
Yankes Terainsl Portlend N/A
Ionnceo. oil Rocky Hill 79,058,000
Rocky Hiil 041 Rocky Hill 1,833,57¢
Ultremar Glastonbury 3,658,000
Hess 0il & Chemical Yethersfield 3,550,000
Nerth Esst Petroleum Corporation Wethersfield N/A
Pratt & Whitney-Wilgoos L sbe East Hartford 12,750, D00
Atlas 0il Esat Hartford 4,000,000
Texaco ‘ Esst Hertford 9,147,180
Automat ic Comfort £aat Hertford 1a, 420,000
General 0il Eest Hartford 2,000,000
Connect icut Ntﬁrd GCes Hart ford 2,300,000

N/A = Not available,

Sources: U.S. Coast Guard, Captain of -the Port, New London, Connecticut

Terminal Operators,
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Exhibit 12

SHIPMENTS BY MANUFACTURING ESTABLISHMENTS?
INTO AND OUT OF MASSACHUSETTS AND CONNECTICUT

(1977)
Inbound OQutbound
Weight Weight
{ thousand Yalue { thouaand Value
short tons) | ($ million) | short tons) | ($ million)
Massachusatts
Rail 5,118 3,015 1,190 1,168
Motar carrier 9,646 13,677 8,225 15,610
Private truck 16,031 6,44 14,859 6,510
Adr 58 923 &4 1,737
Yater 3,59¢ 357 20 67
Pipeline N/A N/A N/A N/A
Parcel 55 1,415 109 2,956
Other /unknown 59 $70 309 1,393
Total 34,563 26,398 24,556 29,442
Connecticut )
Rail 4,872 1,449 149 229
Motor carrier 4,720 7,027 . 2,534 10,453
Privats truck 9,442 4,554 9,262 4,004
Adr ] 393 18 929
Water 6,952 955 a4 87
Pipaline N/A N/A N/A N/A
Parcel 56 1,178 53 1,63
Other /uniknown 61 439 432 1,888
Total 26,125 15,045 12,492 19,229

N/A = Not available.

11977 Consus of Transportation, U.S. Department of Commerce, Bureau of
the Census, Table 1.




Exhibit 13

OUTBOUND SHIPMENTS FROM MANUFACTURING ESTABL ISHMENTS

IN MASSACHUSETTS AND CONNECTICUT!

(1977)
Hennachuaetis Connect icut
Yalue Weight Traffic Value Weight Traffic
SIC (Thowsand (Million {Thouaand (Million
Code Industry {$ Million) | short tona) | ton-miles | ($ Million) | short tons) | ton-miles)
20 Food and kindred producta 2,525 4,333 1,183 N/A N/A N/A
22 Textiie will products 1,123 509 282 404 a5 43
23 Apparel and othar products 1,370 121 49 347 ) | 11
| 24 Lumber or wood products 242 268 4 5 545 31
| 5 Furniture or fixtures 2715 9 21 178 45 21
26 Paper or allied products 1,697 1,689 s 529 676 15
| 27 Printing and publishing 1,733 604 214 791 176 23
| 28 Chemicala or allied products 1,573 3,663 1,179 1,555 2,309 T05
29 Petroleum ar coal products i72 5,420 113 67 4,293 29
30 Rubber or miasc. plastic products 1,508 997 818 623 136 95
31 Leather and leather products 766 101 64 34 1 (1)
32 Stone, clay, or glass products 630 4,704 127 20 13 2
33 Primary metal products 1,037 280 128 1,658 937 328
34 Fabricated wetal producte 1,954 559 214 1,828 302 167
35 Machinery, except electrical 4,314 318 197 2,490 222 172
36 | Electrical or electronic machinery 3, 348 - 161 13 1,693 147 93
37 Transpartation squipment 1,554 329 104 3,970 413 &5
38 Instruments or related products 2,445 140 40 1,145 55 37
39 Misc. manufactured producta 1,116 181 158 608 66 50
TOTAL 29,442 24,604 5,601 19,229 12,691 2,162
1sources 1977 Census of Transpartetion, U.5. Department of Commerce, Bureau of the Census, Table 9.
N/A = Not availsble.

(2)

Leas than half unit of wmeasure.

€C



INBOUND FREIGHT VIA RAIL INTO STUDY AREA

24

Exhibit 14

(1983)
Short
Commod ity Origin Tons

Paper waste and scrap VBoaton, MA 4,036
Wood scrap and waste Albany, NY 5,045
Paper waste and acrap Phiiadeliphiﬂ, PA 4,036
Residua] fuel oil Boston, MA 10,959
Residual fuel oil Hartford/New Heven, CT 80,022
Distillate fuel oil Boston, MA 42,185
Hydraulic cement Albeny, NY 148,121
Alcohols New York, NY 7,721
Coal Pannaylvania 376,589
Coal West Virginis 74,900
Liquefisd petroleum gas| Philadelphis, PA 8,865
Iron or steel Baltimore, MD 7,862

Total 536,341

Sourcs:
1943,

Interstats Commerce Commisaion:

¥aybill Sample,
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via railroad into the area. Due to the long hauls from its ori-
gins in Pennsylvania and West Virginia, it accounts for over
85 percent of the revenue generated by inbound commodities.

Other major commodities that are shipped via rail into the
study area include residual and distillate fuel oii, iron and
steel, liquified petroleum gas, paper and wood waste, and hydrau-
lic cement.

The largest flow cutbound from the study area via railroad
was 110,901 tons of crushed stone and gravel, as shown in Exhib-
it 15. This accounts for more than 50 percent of the tonnage in
1983. Other commodities outbound from the study area include,
plastic materials, iron and steel scrap, and unclassified scrap.

A.3.3 Pipeline Traffic

The pipelines that serve the study area transport petroleum
products exclusively. The largest single commodity that is ship-
ped into the study area by pipeline has historically been distil-
late fuel o0il. The throughput of gasoline has generally in-
creased over the 1970s, and is now the second largest commodity
volume shipped by pipeline to the study area. Other commodities
that are brought to the study area by pipelines include jet fuel
(for commercial and military use), and kerosene.

Based upon a map dated 1975, provided by the Federal Energy
Regulatory Commission (FERC), the maximum capacity of the Jet
Line pipeline is 27 million barrels per year or 75,000 barrels
per day. The actual annual throughput has never been close to
this figure. 1In 1978, when throughput in the pipeline peaked,
only 51 percent of the capacity was used. Annual product
throughput has ranged between 8.4 and 13.8 million barrels per
year since 1970 as shown in BExhibit 16. In addition to the No. 2
fuel o0il shipments which comprise 75 percent of the total, Jet
Lines also handles jet fuel (JPlA and JP4) at an average annual
volume of 1.5 million barrels since 1975. Most of these products
are shipped to three points: Bradley International Airport,
Pratt & Whitney Aircraft in the Hartford area, and Westover Air
Force Base.
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Exhibit 15

OUTBOUND FREIGHT YIA RAIL FROM STUDY AREA

(1983)
Short
Commodity Destination Tons

Plastic material New York, NY 9,800

Plastic material Boston, MA 28,567

Crushed stons Hart ford/New Haven, CT 97,893

Gravel Hart ford/New Haven, CT 13,008

Iron or steel scrap New York, NY 6,760

. Unclesaified waste and acrap | Boston, MA 64,530
220, 558

Source: Interstate Commerce Commission: Waybill Sample, 1983.
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Exhibit 1§

JET LINES, INC.

ANNUAL PRODUCT THROUGHPUT

(thousende of barrels)

Distillate

Reaidential | Jet Fuel (JP4) | Jet Fuel (JP4) Gasoline
Yaar Sector Transportation Militery Transportation Total
1970 7,747 - 1,007 - 8,493
1971 7,501 - 1,141 342 9,197
1972 8,843 - 592 1,253 10,898
1973 9,506 59 344 945 11,027
1974 8,498 1,333 225 562 10,783
1975 8,138 1,429 219 &7 10,584
1976 9,526 1,254 zz:t avE 11,964
1977 8,990 1,400 23 1,428 12,188
1978 10,130 1,292 227 2,013 13,881
1979 9,241 1,420 194 2,015 12,984
1980 7,806 1,261 276 1,67 11,286
1981 7,320 942 284 1,074 9,686
1982 7,580 N/A N/A N/A 9,153
1983 7,615 N/A N/A N/A 8,681
£ = Estimated.

N/A 2 Not available.

Source:

Federal Energy Regulatory Commission:

Liﬂ”' Inc-, 1985-

Depreciation Analysis of Jet
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The maximum capacity on the Mobil Pipeline Company's Rhode
Island to Massachusetts pipeline was estimated in 1975 at
5.8 million barrels annually or 16,000 barrels per day. The 1983
throughput for the system was 2.6 million barrels or 45 percent
of system capacity. The highest throughput during the years 1978
through 1983 occurred in 1979. 1In that year 3.8 million barrels
were delivered out of the system or 66 percent of total system
capacity as shown in Exhibit 17, The main products transported
via the Mobil Pipeline Company's pipeline are gasoline, kerosene,
and distillate fuel oil. Since 1979, all of these have been
decreasing in volume, with a slight upturn in 1983 for kerosene
and distillate fuel oil, and in 1982 for gasoline.

A.3.4 Highway Traffic

Of the 22,884,000 tons of manufactured products that were
loaded in trucks in Massachusetts in 1977 (the most recent re-
ported year of the Census of Transportation), 14,214,000 or
62 percent remained within the state. Exhibit 18 shows the data.
For Connecticut, 50 percent remained. Other New England states
received 6.5 percent of Massachusetts and 3.1 percent of Connec-
ticut truck shipments. Middle Atlantic states received 12 per-
cent and 13 percent, respectlvely. The average lengths of haul
were 197 and 162 miles.

A.3.5 Air Traffic

As shown by Exhibit 19, almost half of the air cargo that
was shipped from the study area via Bradley International in 1981
was U.S. mail. The total annual amount of air cargo, shipped,
19,838 tons, is insignificant when compared to a barge load of
2,000 to 3,000 tons, Aircraft are generally used for high value,
time sensitive cargoes, and the cost for using aircraft is high
when compared to the weight of the items being shipped. Water
transportation is more attractive to shippers of high volume, low
value cargoes. Therefore, aircraft and barges rarely compete for
the same cargoes.

In 1981, USAir was the largest in terms of passengers board-
ing at Bradley International Airport (over 332,000). However,
United Air Lines was the largest in moving freight through the
airport (over 8,600 enplaned revenue tons). In total, 1,162,993
passengers boarded and 19,839 revenue tons were loaded at Bradley
International Airport in 1981.
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Exhibit 17

MOBIL PIPELINE C

OMPANY

ANNUAL PRODUCT THROUGHPUT

(barrels deliversd)
Distiliste

Year Fuel 0il Kerosene Gasoline Total
1978 | 1,114,789 122,906 2,248,195 3,485,890
1979 { 1,191,253 138,610 2,494,827 3,824,450
1980 956,752 9%,191 2,146,797 3,197,740
1981 883,471 86,682 2,082,530 3,082,483
1982 352,148 47,035 2,122,187 2,521,370
1983 463,076 49,382 2,082,983 2,595,841
Source: Federal Energy Regulatory Commission. -




Exhibit 18

TRUCK SHIPHMENTS BY MANJFACTURING ESTABL ISHMENTS

v
Dest inat lon
All United Ststes Mmsachusstts Connact kout Othar New Englend Hiddle Atlantic
Yal e Tona Ton-Hilea Yalus Tone Valus Tona Yalue Tona Yalua Tona
Grigin State/Mods | ($ milllon) | (thoussnd) | (milllon) | ($ million) | (thovesnd) | ($ @illion) | (thousand) | ($ mililon} | (thoussnd) | ($ sillion) | (thousend)
Massachuestis
For-Hire Truck 15,610 2,18 3,104 2,373 1,7H 64 AS? 1 205 3,9% 2,086
Privete Truck 6,310 n, 59 a0 3,603 12,500 216 378 ns 583 836 668
Total - 21,120 21,084 4,514 5,980 n,214 E ; m’ ::u_ :—?;—.'; ;,;
Connect lout
For-Hire Truck 10,453 2,5 1,409 »e 95 46 ns w5 43 1,004 27
Privete Truck 4, 00A 9,262 498 95 984 2,510 7,057 m n S48 119
W,457 11, v 1,907 ; 1,0M 3,05 7,20 P -u_l ;;; -1..76

Sourcer U.S. Depertment of Coaserce Census of Trsnspartstion, i977.

V)3
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Exhibit 19

ENPLANED REVENE PASSENGERS, ENPLAMED fEVENUE TONS OF CARGD AND WAL, AND AIR TRAFFIC
HB CLASSIFICATIONS, BY TYPE OF OPERATION, BY TYPE OF SERVICE, 8Y CONMUNITY, AND 8Y CARRIER
12 MONTHS ENCED DECEMBER 31, 1781

Arta, states or country
Community Enplaned revernus tone
{Airport nems)
Cartier Enpl aned
Type of operation Pasasngars U.S. Mail Total
Typs of setvice Foteign | cergo end
Hue type and percent of snpl anemsnts Freight Express Priority Mompriority Tatal Mail " Mail
1 2 3 L] 3 [ 1 a g
Conrwct dout . -
Hartford/Springfiel d/Nemt el d M 0.4
{Bradley International)
M Domstic Schedy led 72, A8 23.41 z.52 rl.u m.a $10.81 82¢. %
Nonschedsled 112
All Servicea 2,82 23,41 1.2 191.80 .o 570.81 826.7%
AN Domestic —ssencmmmmnennns Schedu led 11,92
A D tie Sahedu lad 332,487 1,3%0.07 “.»n 2, .20 2,M4.50 3,538.%
Nonecheds 1 ed a1
All Services 332,58 1,90.0 .3 2,4.5 2,004.50 3,530.%
BN Damsst it ——seeccccecitass Scheduled 7,93 n.n 03 13.2 ; 5.2 167 .02
I Domestic wesmmaccsscsnocs Sghedu led 2,3 2. 3%.%0 0.7 1,150.8 1,130.18 3,X6.05%
+EA DOROSLLC —mieeeeaee——— Scheduled 189,331 | 1,249.A1 ».A7 .m.. 7.13 "o 2,185.62
Nonecheduled (%] :
All Services 19,9 1,89.41 AT "r.» 71.15 L % 2,185.a
N DOmeet it —meweissmmnn e Schedu lod 7,60 15.90 ».n ».72 55.62
TI Domestic Schedu Jed 51,274 8.2 1.5 ¥ .0 2m.5
Non scheduled) »
All Services 51,312 81.% 1.3 3.9 195.91 17m.5
TW Domest e Schedu lad n,nw’ m.p .} 22:1.9 510.08 732.99 865,52
UA D tic Schedu lad 203,277 5,M1.80 13%.9 1,04 .03 9 .0 1,9%3.0 8,613. 78
Nonschedyled 2,508
All Servioces 205, M5 $,¥1.68 3.2 2,30 ,03 £ .86 2,93.59 8,613.7
UR Domestic Schadu led 6, B4
~ Nonschedyled 1
All Services 625
Community Tetal
Domest ic Schadu led 1,199,575 } 10,712,9 27.4 1,51.9 1,536.06 §,028.96 19,838,565
Nonschedu1ed 3,40
All servioes 1,162,93 | 10,712.%5 ol 7,22.90 1,536.08 .,028.% 19,838.65

Seurce:s Airport Aptjvity Stetjstics, U.5. Departasnt of Traneportstion.
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A.3.6 Waterway Traffic

As shown by Exhibit 20, in 1982 the largest flows of commod-
ities on the Connecticut River were gasoline, residual fuel oil
and distillate fuel oil. These three commodities account for
more than 1.4 million or 95 percent of the tons shipped on the
river. The volume of gasoline transported on the river has been
increasing since 1979 at an annual rate of 20.6 percent. Residu-
al fuel oil has historically been the largest volume moved on the
river, often over one million tons per year. However, in 1982,
residual fuel oil fell abruptly to 600,000 tons and was replaced
by gascline as the largest movement. Commodities that also moved
recently on the Connecticut River include kerosene, jet fuel, and
asphalt.

Origins and destinations of petroleum products and chemicals
received on the Connecticut River and at New Haven during the
years 1978 to 1982 are shown in Exhibits 21 to 27. Gasoline
shipments by water in Exhibit 21 are principally originated in
New York, which is also the principal origin for New Haven ship-
ments. Jet fuel shipments up the river in Exhibit 22 have vari-
ous origins including New Haven, Boston, and New York. For New
Haven destinations, the principal origin is New Ycrk. Kerosene
to Connecticut River destinations originate in Fall River, New
York, or New Haven as shown in Exhibit 23. New York is the prin-
cipal source for New Haven. Distillate fuel ¢il in Exhibit 24 is
principally delivered to the Connecticut River from New York with
substantial loads originating in New Baven and New London. Ship-
ments to New Haven generally originate in New York. Residual
fuel oil on the Connecticut River has a similar pattern shown in
Exhibit 25 as for distillate fuel o¢il, but not for New Haven
deliveries where a wide variety of origins are shown and New York
is not dominant. Exhibit 26 shows asphalt, tar and pitches orig-
inating principally in New York for deliveries on the Connecticut
River and New Haven, A wide variety of petroleum products and
chemicals are delivered to New Haven as shown in Exhibit 27, but
no traffic is shown for the Connecticut River.



Exhibit 20

FREIGHT TRAFFIC DN VTHE CONNECT IOJ RIVER, BEL OW HARTFORD

{thousands of short tom)

Fogs ] of 2
|2 »i w72 w3 i) nrs
Code Mo. Cowmod ity Recuipts § Shipsents | Receipte | Shipsents | Receipts | Shipments | Neceipts | Shipments | Receipts | Shipments | Receipts | Shipmente
m1l Ctude tar, oll, gea producte 4.4 5.1 .4 2.0 n.5 5.0
»l Genaline 1,05%.6 2.9 1,09.7 0.3 1.2 042.6 ns. n.}3 1.2
M2 | Mt fuel .6 3.7 5.7 6.y 1.8 .. 5.9 ’
203 Kervasne 2.4 ”.4 a2.8 .6 ».9 1.1
. ) Distillats fusd sil 684.1 3.0 A 1.0 401 .4 M2.5 .4 LR J ns.5 3.4
213 Residusl fuel ofl 1,807.7 1,430.4 1,M07.5 1,760.1 1,8%.4 1,376.% 1.1
on Nepthe, petrolevm solvents 2.2 0.8
o)1) Asphalt , ter, and pitches 1.8 n.2 .z n.2 52.4 58.5
41 Buil ding cemsnt .2 6.1
»h Machinery, except electrical . 8.1 0.2
b4} Electricsl aschinery &k equipsent 0.6 0.3
nu Fabriceted mstal products 0.2
Totel 3, P95.0 ;.: 3,738 ; 34130 ; 3A72.4 ; 3,000.4 ;._9 2,552.% ;

£t



Exhibit 20 (continued)

FREIGHT TRAFFIC ON THE CONNECTICUT RIVER, BCLOW HARTFORD

(thovsende of short tone)

Page I of 2
1976 1977 19 179 1980 1 _l!l!
Code No. Commodity Receipts | Shipmsnis | Recelpts | Shipsents | Recalpts | Shipssnts | Recaipts | Shipments | Racelpts ] Shipments | Recsipts | Shipsents lmlpu. Shipment s
1442 Sand, grevel, crushed rock 1.9 0.4
811 Crude, ter, oll, gee products 11.% 12.6
»n Gesollne 145.7 &25.1 APY.6 349,46 a07.7 ABA. B 648.5 1.
Frd H Jet fusl 3.a .3 .1 0.3 A6.7 n.o 5.4
913 Kerossne [N 4.4 8.0 7 7.1 8.3 it.0,
bl ] Distillete fuel oll 193.1 330.1 5.9 l.1 . 163.7 1.7 171.4 1.2 wr.s 6.4
s Raplidunl fusl oi) t,010,7 0.3 1,000.9 1.4 1,055 151.5 1,070.3% 1,041.0 &05.9
1918 Asphsll, ter, end pitches 5.3 6.5 3.4 £3.0 TR} .4 0.3 ’
»n Hachinary, except electeicel 0,3
T3] Elactricsl machinary & equipsent [ B
Total 21,1154 ;l: 1,140.9 ; 1,930.7 ;_.; 1,412.6 -;3 MT ;:-2- ‘1—.;;..; ‘IE m :

Sources Amy Corps of Engineeser Mstarborne Commerce of the United Stetes, Pert 1.

143




Exhibit 21

WATERBORNE COMMERCE TD HARTFORD AND NEW HAVEN

GASOL INE
(2911)
1978 1979 1980 wal 1982
From Short Tons Percent Stort Tone Percent Stort Tong Percent Short Tons Percent Short Tons Percent
[o Hart Ford

Fall River - - - - - - - - 2,342 0.4
New Haven - - 3,960 1.1 5,067 1.3 - - 3,204 0.5
New L ondon 2,19 a.4 - - 1,58 0.4 - - - -
New York 497,049 9% .6 365,650 9.9 »1,26 98.3 484,812 100.0 642,96 9.1

Tatal 499 ,568 108.0 369,610 100.0 »7,872 100.0 484,812 100.0 68,492 100.0

Tg New Haven -

Boston 7,74 0.2 - - - - 6,840 0.2 - -
Fgll River - - - - - - - - 1,946 0.1
Prov idence 8,211 0.2 4,252 0.1 7,971 0.3 - - - -
New L ondon 2,114 0.1 5,37 0.2 T - - - - - -
New Yark 1,998,994 46.4 1,440,305 47.0 1,435,901 9.1 1,678 ,504 .7 1,813,754 0.7
Albany - - - - 6,246 0.3 - - - -
Philadelphia 311,723 9.0 329,900 10.8 213,457 8.8 nr,n3 8.8 261,576 10.2
Wilmington (CE)} 134,653 3.9 223.037 1.3 163,442 6.7 195,776 1.5 223,204 8.7
Paulsboro 20,002 0.6 - - - - 16,54 6.6 14,76 0.6
C amden 4,587 0.1 - - - - - - - -
Glouster City - - - - 6,54 0.3 - - - -
Marcus Hook »B,19 i.7 9,072 2.9 0, 682 2.9 ,5Pm 2.5 6,316 0.2
Belt imore - - - - - - 10,484 0.4 - -
Newport News 251,949 7.3 - - 37,104 1.5 208, 205 8.0 25,15 9.2
Wilmington (NC) - - - - 16,542 0.7 - - - -
Guayanilla M, 206 0.4 47,43 1.5 &0, 022 z2.5 - - - -
Christ isnsted 889,428 25.8 91,378 25.9 331,133 13.56 186,537 7.2 - -
Pance _ 7,46 1.4 - - - - - - - -
New Orleans 1,9 0.0 - - - - - - - -
Port Arthur - - 8, 149 0.3 20,442 0.8 - - - -
Carpus Ciristi 21,616 0.6 41,805 1.4 11,800 0.5 - - - -
Houston 12,692 Sl 80, 09 2.6 89,872 2.0 - - 10, 040 0.4

Total 3,447,291 100.0 3,061,028 100.0 2,431, 366 100.0 2,5%,012 100.0 2,566,001 100.0
Source: Division of Domestic Ocean Shipping, Maritime Administration.

S¢



Exhibit 22

WATERBORNE COMMERCE TOD HARTFORD AND NEW HAVEN

JET FUEL
(2912)
1978 1979 1980 1981 1982
From Short Tons Percent Shart Tona Percent Short Tons Percent Short Tons Percent Short Tons Percent
o Hartford —

Boaton - 9,398 23.) 18,19 40.2 - - - -
Mellville - - - - - - 6,410 20.7 -
Bridgeport - - 3, 340 8.3 - - - - - -
New Haven 12,007 26.0 4,950 12.3 16,720 37.0 15,883 51.3 10,%2 41.7
New York 34,225 .0 15,183 3.6 3,57 1.9 8, 666 28.0 1,799 50.3
Wilmington - - 7,453 18. 6,79 4.9 - - - -

Tatal 46,232 100.0 40,324 100.0 45,159 100.0 30,959 100.0 25,%1 100.0

n New Haven

Boston - - - - - - 4,057 1.9 - -
Providence - - 5,119 1.9 - - - - - -
New York 92,191 42.5 138, 548 50.0 158, 610 76.4 153,420 71.4 127,175 .8
Albany - - - - - - 16,557 4.9 15, 104 9.5
Philadelphia 51,827 23.4 37,802 13.6 17,992 8.7 8,36 3.9 6,919 4.3
Wilwmington - - - - 9,303 4.5 26,964 12.5 - -
Marcus Hook - - - - - - 11, 385 5.3 - -
Balt imore - - - - 4,266 2.1 - - - -
Pascagouls - - 92,310 3.4 - - - - - -
New firleans 2,700 1.2 - - - - - - - -
8aton Rouge - - 13,29 4.8 - - - - - -
Deatrehan - - 4,254 1.5 - - - - - -
Port Acthur ) 11,574 5.3 4,538 1.6 - - - - - -
Corpus Christi % ,559 27.5% 23,841 8.6 10,93 - - - - -
Christiansted - - 29,032 10,5 6,955 3.3 - - - -
Houston - - 11,202 4.1 - - - - 10,198 6.4

Total 216,851 160.0 217,000 100.0 207,719 100.0 214,729 100.0 159,96 100.0

ource:

Diviaign of Domestic

Ocean Shipp

ng, Harifime Administration.
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Exhibit 23

WATERGORNE COMMERCE 1O HARTFORD AND NEW HAVEN

KEROSENE
{2913)
1979 )\ I 1980 mal 1982
From Short Tons Paccent Stort Tona Percent Short Tona Percent Short Tona Peccent Short Tons Percent
o Hertford
Fall River - - - - - - - - 4,899 47.7
New York 4,775 106.0 23,80 100.0 9,12 80.1 8,258 100.0 5,364 52.3
New Haven - - - - 2,276 ».9 - - - -
Total 4,775 100.0 23,600 100.0 11,418 100.0 8,258 100.0 10,263 100.0
Tg New Haven
Fall River - - 2,154 5.0 - - - - 782 1.3
Providence - - 1,210 3.0 - - - - - -
Bridgeport - - 173 0.4 - - - - - -
New York 38,703 79.7 35,175 M.0 15,120 ° 7.5 45,118 100.0 3,497 6.5
Philedelphia 3,569 7.3 - - 1,086 5.4 - - - -
Baltimore - - - - 2,141 1.1 - - -
Humacao - - 3, %6 8.5 - - - - -
HSaton Rouge 2,221 4.5 - - - - - - - -
Houston 4,700 9.6 2,212 5.2 950 4.9 - - 20,934 .2
Total 49,193 100.0 42,550 100.0 9,257 100.0 45,118 100.0 61,213 100.0
Source: Division of Domestic

Ocean Shipping, Hacitime Adminiatration.
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Exhibit 24

WAVERBORNE COMMERCE TO RARTFORD AND NEM HAVEN

DISTILLATE FUEL OIL

{2914)
1978 190 1980 1981 1982
From Short Tons Percent Shoct Tone Parcant Short Tona Parcant Shart Yone Percont Short Tone Percent
. o Hartford

Fall River - - - - - - 1,97 1.0 8,075 4.1
Provldence - - - - . - - 1,006 1.7 - -
New Haven 0,339 15.7 17,420 11.4 6,169 8.5 5,99 3.7 8,111 3.7
New Londan 43,505 15.9 13,520 9.6 71,99 11.0 80,067 42.7 - -
New York 173,222 £1.4 109,475 7.4 58,6t 80,5 91,476 sy 199,422 92.2

Total 57,066 100.0 140,415 100.0 72,1713 100.0 187,470 100.0 216,408 100.0

To _Hew Heven

Portland 18,558 0.6 - - - - - - - -
Ssarsport 13,431 0.4 - - - - - - - -
fBoaton 12,068 0.4 14,602 0.3 - - 4,040 0.2 - -
Fall Rivee - - 5,627 0.2 - - 4, 99% 2.3 - -
Providence - - 8,512 0.3 6,566 1.1 - - - -
Bridgepoct 6,123 0.2 8,043 0.3 - - - - - -
tartford - - 1,1 8.1 - - - - - -
New Huven 19,981 0.7 - - - - - - - -
Mew London 4,500 0.2 13,853 0.8 51,102 2.1 14,195 0.7 1,38 0.l
New Yark 1,399,085 A0 1,587,804 51,9 1,5%,750 6h.2 1,583,480 7.4 1,709,408 0.9
Albany 9,715 0.3 - - 1,427 0.1 8,356 0.4 - -
Philedelphia 155,074 5.2 162,183 6.2 132,865 5.3 36,006 1.8 s, m 1.0
Harcus Hook - - - - 57,300 2.3 - - - -
Wllaingt on 99,331 3.3 15,553 0,3 15,940 0.6 15,002 0.8 3,005 0.2
Psulsboro 4,094 1.4 - - 29,687 1.2 9,880 0.5 - -
Nor falk - - - - 7, 1.1 - - - -
Newport News 148 070 5.0 - - 13,080 0.5 - - - -
New Orleans 14,9686 0.5 - - - - - - 7,530 0.4
Baton Rouge 130,726 4.4 266,088 2.1 136,562 5.5 116,150 5.0 o 33,00 1.7
Deattehan 12,920 0.4 27,843 0.% - - - - - - -
Port Arthur 151,008 5.1 8,904 1.3 11,8052 0.5 - - - -
Basumont 4,952 1.3 - - - - - - - -
Cotpus Christl 277,126 9.3 16,948 1.6 11,150 0.5 129,348 6.5 - -
Humacec 19,973 0.7 55,192 1.9 12,160 0.5 - - &,131 3.2
Sen Juan 31,0t8 1.0 31,551 1.1 12,101 e.% - - 36,18 1.9
Ponce 6,802 0.2 - - - - - - -
Guaysnills 18,357 0.6 20,503 0.7 6,066 0.2 - - - -
Christlansted 119,941 4.0 32,283 10.9 174,069 1.0 n,1». 1.7 - -
Houston 237,567 7.9 228,178 1.7 159,239 6.4 - - 69,205 3.6

Total 1,989,284 100.0 2,945,248 100.0 2,490,203 100,0 1,993,391 100.0 1,943,882 100,0
Sourcer Divislon of Domestic Ocesn Shipping, Meritime Administration.
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Exhibit 25

WATERBORNE COMMERCE 10 HARTFORD AND NEW HAVEN

RESIDUAL FUEL OIL

(2915)
1978 1979 1980 1981 1982
from Short Tona Percent Short Tona Percent Short Tona Percent Short Tons Percent Short Tona Percent
To Hertford :
New Haven 86,281 8.2 65,617 8.7 86,764 8.1 43,822 4,2 53,006 8.8
New London: 712,683 67.6 481,6% 64.1 511,486 48.0 365,209 3.1 - -
New York 255,503 24,2 204,164 27,2 468,129 43.9 631,929 60,7 552,851 9.2
Total 1,054,467 100.0 751,477 100.0 1,066,379 100.0 1,040,960 100.0 605,937 100.0
’ - Yo New Haven

Boston 24,661 1.8 34,397 2.8 r 70,443 6.0 - - - -
Fall River 6,517 0.5 - - - - - - - -
Providence 19,847 1.5 - - - - - - - -
Bridgeport - - 86,887 7.0 128,515 10.9 187,565 12.7 - -
New London 9,559 0.7 - - 7,233 0.6 - - - -
New York 31,617 27.8 256,195 20.5 256,439 21.8 314,795 21.3 204,470 18.0
Albany - - - - - - - - 8,324 0.7
Philadelphia 393,422 29.4 336,427 27.0 246,938 21.0 199,643 13.5 123,467 10.9
| Paulaboro 15,679 1.2 66,501 5.3 107,930 9.2 373,405 5.3 388,957 3.2
Marcus Hook - - 16,561 1.3 13,148 L.t . 5,035 0.3 42,530 3.7
Glouster City - - - - 25,901 2.2 30,230 2.0 - -
Baltimore - - - - - - . 22,619 1.5 - -
New Orleans - - 19,16l 1.5 34,406 2.9 - - - -
Baton Rouge 67,057 5.0 29,214 2,3 32,137 2.7 - - 115,908 10.2
Destrehan - - - - 31,370 2.7 - - 101,889 %.0
Gramercy - - - - - - 47,185 3.2 - -
St. Rose - - - - 74,531 6.3 - - 58,084 5.1
Lake Charles - - 10,731 0.9 - - - - - -
Carpus Christi 68,923 5.1 115,984 9.3 - - 114,841 7.8 - -
Texas City - - 52,2719 4.2 - - - - - -
Christiansted 354,075 2.5 143,929 11.5 - - - - 16,438 1.4
Houston 7,410 0.6 79,266 6.4 145,878 12,4 181,754 12.3 77,170 6.8
Total 1,338,567 100.0 1,247,522 100.0 1,174,870 100.0 1,477,072 100.0 1,137,237 i00.0

Source: Divislon of Domestic Oceen Shipping, Maritime Administration.
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Exhibit 26

WATERBORNE COMMERCE TO HARTFORD AND NEW HAVEN

ASPHALT, TAR, AND PITCHES

(2918)
97 979 1980 1981 1982
From* Short Tons Percent Short Tons Percent Short Tons Percent Short Tona Percent Short Tona Percent
To Hartford ——
New York 83,444 100.0 63,167 100.0 30, 196 67.4 45,134 95.2 30, 324 100.0
Balt imore - - - - 14,507 32.6 2,893 4.8 - -
Total B3,444 100.0 63,767 100.0 44 ,W)3 100.0 47,427 100.0 30,3246 100.0
To New Haven

New York 48, 159 100.0 1,416 100.0 32,39 61.9 55, 608 81.9 57,252 100.0
Baltimore ’ - - - - 18,103 n.6 12,261 18.1 - -
Newport News - - - - 1,88 ° 3.5 - - - -
Total 48,159 100.0 14,416 100.0 52, 300 100.0 67,8489 100.0 57,252 100.0

Source: Diviasion of Domestic Ocesn Shipping, Maritime Administration,

0¥



Exhibit 27

SATERBORME COMMERCE 10 HARTFORD AND MEW HAVENM

e CoMD It ES

PR I3}, ] . 1980 199) 1982
from Commad ity Short Tons Porcort | . Shoet Yorne Percent Short Tomna Parcont Shoct Tone Parcont Shoet Tone Percent
—— Te Now Hayen

Frtemputh [Naphtha (2917) »,008 3.6 n,m. 7.5 6,458 1.7 16,904 3.0 - -
Now York Maphtha {(2917) 0, 1.9 - - - - 8, 660 1.0 »n.AR 0.4
Albany Naphthe (2917) - - 11,89 2.4 », 9 5.1 - - - -
Wilmington [Naphthe (2917) - - - - 510 b4 - - - -
Peulsbaro MNaphtha (2917) 1,758 9.5 1,%9 2.6 15,689 4.1 10,%04 1.3 - -
Houston Naphthe (2919) : - - - - W,901 1.9 - - - -
Soston Pat & Conl Prod,

(2991) - - - - (31 0.2 ™ 6.1 - -
New Yark Pet & Coal Prod.

(2991) - - - . - 8,95 2.3 W,1% 3.2 1,3 3.4
Albany |Pet & Coul Prod,

{2991) - - - - w 0.06 - - - -
Paulsbore Pat & Coal Prod.,

(2991) n,25? 1.9 - - 617 1.4 3,00 1.3 - -
5t. Amae Poi & Cosl Prod. i

(2991) - - - - (2] 0.1 - - - -
Nee York Caust ic Sode

{20120} 2.8 [ ) 0,400 S.7 1,081 ¥.2 1,50 2.0 - -
Laks Chmrles [Camtic Sods

{2010) s, 750 3.1 - - - - - - - -
Fresport Coust ic Sods

(2810) - - - - - - - - S, 1.8
Now York Basic Ch. (2819) ”” 9.1 - - - - - - - -
Norfolk Basic Ch, (2009) - - - - m 0.2 - - - - -
Fraeport” Basic Ch. (201%) - - &, 0é 1.4 - - 725 1.2 §,008 L8
Texss City |Bawic Ch, (2019) 3N AN 6.1 192,163 ”.1 15, 750 .6 9, 150 4.6 168,004 51.8
Hauston Baslc Ch, (28}9) 5,4 1.0 - - 43,58 .. 41,84 2.6 19,984 6.0
New York  [Sulghurie Acid X

{(»17) W,80 2.7 16,00 3.} 1,200 2.7 5,00 1.2 - -
Paslobors Nub 011 (2916) 5% 0.1 1,5 8.5 - - - - - -
Beton Rouge |Alcohols (2813) - - 1,20 0.1 - - - - - -
Bosumont AlcohoYa (2013) 3,201 2.6 3, 706 0.7 6,573 1.7 - - - -
Texsa City |Alcohols (2813} 84,987 15.4 7,15 7.4 L W1 T3 18 ) 07,79 1.1 P, 155 n.1
Houst on Alcohole (2013) L% 1.3 420 0.9 [ ). ] 2.3 1,157 0.3 4,82 1.%

Total 541,848 100, 0 o, 2N 100.9 ML, 48 100.0 435,991 100.0 30, %9 100.0

Sources Divislon of Domsstic Ocasn Shipping, Maritiss Adalaistretion.

v
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B. ECONOMIC BASELINE

B.1 INTRCDUCTION

The primary study area was defined as that within a half-
hour drayage to or from a barge facility on the Connecticut
River; it includes Hampden and Hampshire counties in Massachu-
setts and the northern portion of Hartford County in Connecticut.
Franklin County in Massachusetts and Tolland County in Connecti-
cut are included as the secondary area.

Because of their economic diversity, and political separa-
tion, the Massachusetts counties and Hartford County are ad-
dressed separately in the baseline data/industrial trends
section.

Baseline data and economic forecasting information was pro-
vided by Regional Economic Models, Inc. (REMI). The REMI compu-
terized structural model of the region examines historical and
current information on population, employment, production, con-
sumption, and income at the county level. Detailed tables of
historical demographic and economic data are found in Appendix B.
Projections of these data are provided in Appendix C.

The information provided by REMI provides an overview of the
industrial trends and changes that have occurred in the region
since 1967, when consistent data became available, and provides
forecasts up to the year 1995. By looking at historical, cur-
rent, and projected industrial trends, it is possible to identify
which industries within the region could potentially benefit from
the proposed extension of navigation on the Connecticut River.

B.l.l. Demographic Data

In the northern part of the region, Hampden and Hampshire
counties have been growing in population from about 571,000 in
1967 to nearly 590,000 in 1984. However, as a percentage of the
U.S. population, this area is not keeping pace with the rest of
the country.

During the 50-year period, from 1932 to 1982 population in
Massachusetts increased at only one-half the rate of the total
U.S. population, while Connecticut increased at a slightly more
rapid rate than the total United States as shown in Exhibit 28.
In both cases, population increases were greatest near the large
cities. In Massachusetts, population increased most rapidly in
the eastern portion of the state; in Connecticut, growth was
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Exhibit 28

CHANGES IN POPULATION, IN THE STUDY AREA AND THE TOTAL U.S.

1932-1982

Populstion (000)

Annual

1932 1942 1952 1962 1972 1982 Growth Rate
Total U.5. 124,813 134,670 | 155,687 | 185,708 209,275 | 231,529 1.20%
Massachusetts 4,259 4,386 4,850 5,263 5,762 5,781 0.51%
Connecticut 1,637 1,798 2,081 2,647 3,070 3,153 1.32%

Source: State Personai Income: ]1929-1982, U.5. Dept. of Commerce, February 1984.
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greatest in the Fairfield County area located in southern Con-
necticut. For the three counties focused on for this study--
Hartford County in Connecticut and Hampden and Hampshire in Mas-
sachusetts=--growth has been much slower than in the United States
as a whole.

During the 15 years between 1967 and 1982, population in the
study area counties increased at a much slower pace than in the
nation as a whole, as shown in Exhibit 29. From an industrial
perspective, the region's slower population growth indicates that
transportation demand for consumer goods will be lower than that
experienced in the nation at large.

In Hartford County, from 1967 to 1984, the population in-
creased from 793,000 to 830,000 and is projected to keep increas-
ing through 1995 to 918,000. Larger by itself than Hampden and
Hampshire Counties together, Hartford's share of the national
population was 0.40 percent in 1967, declined steadily through
1983 to 0.35 percent but is now growing and is projected to re-
tain its share of U.S. population at 0.35 percent as its popu-
lation grows to 918,000 in 1995,

B.l.2. Labor Force Data

The labor force that is available in Springfield, West
Springfield, Chicopee, and Holyoke has remained fairly stable
between the years 1975 and 1984 as shown in Exhibit 30. The
unemployment rate decreased sharply in each of the towns from
12.9 percent to 5.2 percent in Chicopee, and 14.2 percent to
6.3 percent in BHolyoke., During this period, the towns reflected
the employment pattern of the counties with manufacturing employ-
ment decreasing and non-manufacturing employment increasing.

In Hartford the labor force increased significantly from
68,000 in 1975 to 78,000 in 1984. Unemployment decreased nearly
by half over that period, from 1ll1.9 percent to 6.5 percent.

B.1.3. Hampden and Hampshire Counties

Economic conditions in the Massachusetts counties range from
concentrated and heavily developed to dispersed and rural. This
portion of the region retains an industrial base which originated
in manufacturing sectors that are generations old, including
fabricated metal products, paper and stationery products, print-
ing and publishing, machinery, sporting goods, and games. The
diverse manufacturing economy has contributed to the economic
stability of the area over an extended period.



POPULATION GROWTH OF STUDY AREA
COUNTIES AND THE TOTAL U.S.
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Exhibit 29

Population (000)

Annual
1967 1972 1977 1982 Growth Rate
Total U.S. 197,329 209,364 219,324 231,529 1.07%
Hartford County 793 821 808 a1l 0.15%
Hampden/Hampshire 585 593 487 644 0.64%
Counties

Source: Regional Economic Models, Inc.
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Exhibit 30

LABOR FORCE, EMPLDYMENT, AND UNEMPLOYMENT
IN PRINCIPAL COMMUNITIES IN STUDY AREA

1975 1984
Springfield
Labor Farca 77,284 74,277
Number Employed 67,298 69,450
Number Unemployed 9,986 4,827
Employment Rate 12.9% 6.5%
West Springfield
Labor Force 14,289 15,638
Number Employed 12,684 15,091
Number Unemployed 1,605 547
Emgloyment Rate 1.2 3.5%
Chicopes
Labor Force 29,019 30,074
Number Employed 25,471 28,523
Number Unemployed 3,548 1,551
Employment Rats 12.2% 5.2%
Halyoke
Labor Farce 23,343 20,516
Number Employed 20,022 19,215
Number Unemployed 3,321 1,301
Employment Rate 14.2% 6.3%
Hartford
Labor Force 68,066 77,827
Nusber Employed 59,988 72,743
Number Unemployed 8,078 5,085
Employment Rate 11.9% 6.5%

Source: U,S. Department of Commerce, Bursau of
the Census,
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In recent decades in the Massachusetts counties, the propor-
tion of employment in non-manufacturing sectors has grown.
Today, more than twice as many people are working in these sec-
tors=--including insurance, finance, education, business services
and trade--as in the manufacturing sectors.

Western Massachusetts workers earn wages below that of the
national averages in nearly every sector of the economy, whether
these workers are building, operating, or repairing machines or
servicing clients and customers.

The general trends in the local economy indicate that while
a few of the mature or traditional industries will remain strong,
relatively higher growth is expected in the non-manufacturing
sector, including education, the medical profession, and retail
and food occupations. High tech will play a modest role in this
part of Massachusetts, while tourism is expected toc be a strong
component.

B.l.4. Bartford COunty

Hartford County also has the history of a diversified econ-
omy with some of the same industrial characteristics as the Mas-
sachusetts counties, including production of fabricated metals,
machinery, and elactrical equipment. Two of its strongest sec-
tors, however, are uncharacteristic of the Massachusetts area:
the aircraft industry--which includes aircraft manufacturing,
aircraft engine and aircraft parts manufacturing--and the insur-
ance industry.

In recent years, the Bartford area's economy has been simi-
lar to that of the Massachusetts counties in its loss of manu-
facturing industries, especially of durable goods, and its in-
crease in service producing industries,

The general trend of the Hartford area economy is similar to
that of the Western Massachusetts area. Traditional manufactur-
ing industries have first declined, then stabilized in recent
years and are projected to experience some growth. The non-manu-~
facturing sector has asserted its dominance in the economy and
the labor force--a dominance which it is expected to maintain for
the foreseeable future.

B.1.5., Income

One indicator of the economic health of a region is its
perscnal income as shown in the historical demographic and
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economic data tabulated in Appendix B, Total personal income in
Hampden and Hampshire counties rose steadily, from $1.83 billion
in 1967 to $5.82 billion in 1984 and is projected to rise to
$12.24 billion in 1995, 1In 1967, per capita income in Hampden
and Hampshire counties was $3,200 (in current dollars). This
figure increased to $9,888 by 1984 and is projected to reach
$19,016 by 1995, Although this indicated a steadily increasing
level of prosperity, the area's real disposable income (RDI) has
been shrinking over time relative to the United States as a
whole. 1In 1967 the region's RDI, as a percentage of the nation,
was 0.293 percent. By 1984, it had dropped to 0.231 percent and
is predicted to continue falling steadily to 0.225 percent in
1995.

In Hartford County in 1967, total personal income was mea-
sured at $3.28 billion in current dollars; at $13.28 billion in
1984; and is projected to reach $25.04 billion by 1995. 1In 1967,
the per capita income in Hartford County was $3,542, By 1984
that figure had increased to $13,623 and is predicted to reach
$27,272 by 1995. During the period 1967 through 1977, Hartford's
share of real disposable income decreased from 0.52 percent to
0.43 percent compared to the rest of the nation. Since 1970,
however, it increased to 0.45 percent in 1984 and to a projected
0.45 percent by 1995.

B.2 INDUSTRIAL TRENDS

Industrial trends are described in Appendix B and summarized
below in terms of employment, local versus export consumption,
and supply/demand balance. The most significant economic
indicators to this study, reported by Regional Economic Models,
Inc., in Appendix B are: (1) employment; (2) self-supply: local
production for lccal use; (3) export share of U.S. as a percent;
and (4) the supply/demand ratio. ‘

8.2.1. Employment

Employment is a key indicator of industrial activity. By
examining the sectors in which people have been employed and are
expected to be employed in the future, we can see what types of
industries are expanding or shrinking and, thus, what types of
commodity flows can be expected.

Between 1967 and 1982, significant shifts took place in
employment within the study area as shown in Exhibit 31. Manu-
facturing jobs declined as a percentage of total employment. 1In
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Exhibit 31

CHANGE IN EMPLOYMENT BY SECTOR IN

STUDY AREA COUNTIES

1967 and 1982
1967 1982
Psrcentage Pesrcontage
of Total of Total
Employment |Employment |Emplayment |Employment

Hartford Count

Manufacturing 151,316 a4, 5% 121,352 29.1%
Durables 135,228 39.7 102,062 24.5
Non-Dursbles 15,088 4.7 19,290 4.6

Non-Menufacturing 189,030 55.% 295,520 70.9
Services 52,166 15.3 96,032 23.0
Retail Trade 50,918 15.0 £9,898 16.8
Finsnce/Insurance .| - 39,523 11.4 70,203 15.8
Other 46,431 13.6 59, 307 14.3

Total 340,354 100.0% | 416,872 100,0%
ire

Counties ‘

Menufscturing 75,520 42.7% 57,713 30.5%
Ourables 39,041 2z2.1 31,146 18.5
Non-Durables 36,479 20.8 26,567 14.0

Non-Manufscturing 101,417 57.3 131,431 &9.5
Services 34,033 19,2 352,439 27.7
Retsil Trade 32,619 18.4 39,456 20.9
f inances/Insurance 9,633 5.4 . 13,431 7.1
Other 35,132 14,3 26,105 14.5

Total 176,937 100.0% 189,144 100.0%

Sourca: Regional Economic Models, Inc,




50

Hartford County, manufacturing employment declined from 44.5 per-
cent of all employment in 1967 to 29.1 percent of all employment
in 1982. Employment in durables manufacturing in Hartford County
accounted for the decline with employment declining in absolute
terms,

B.2.1.1. Manufacturing vs. Non-Manufacturing

Hartford County had 151,300 people employed in the manufac-
turing sector in 1967, and 189,000 people in the non-manufactur-
ing sector. By 1983, manufacturing had slumped to 118,400, while
non-manufacturing was up to 302,400. In 1984 manufacturing in-
creased by 4,500 jobs and non-manufacturing increased by 12,000.
Both sectors are projected to experience growth with employment
in manufacturing reaching 138,000 and in non-manufacturing reach-
ing 424,400 by 1995.

In Hampden and Hampshire counties, manufacturing employment
also declined as a percentage of total employment (from 42,7 per-
cent to 30.5 percent) and in absolute terms. - In Hampden and
Hampshire counties, 75,500 people were employed in the manufac-
turing sector and 101,400 in the nen-manufacturing sector in
1967. Employment in the manufacturing sector declined steadily
to 54,950 in 1983, while non-manufacturing employment increased
to 131,570. In 1984, employment in both sectors began to
increase and projections indicated that by 1995 manufacturing
will employ about 64,700 people and non-manufacturing 176,500,

as manufacturing jobs declined, non-manufacturing jobs,

especially in the services, retail trade and finance/insurance
real estate sectors registered significant increases.

B.2.1.2. Manufacturing Industries

Within the manufacturing sector itself, significant changes
in employment also occurred by industry. As shown in Exhibit 32,
in Hartford County employment in transportation equipment and
non-electrical machinery manufacturing declined while employment
in printing and instrument manufacturing increased.

Fabricated metals, which employed 26,600 people in 1967
declined to 20,000 in 1983, but with 21,000 employed in 1984 is
expected to increase to 25,800 by 1995, Non-electrical machinery
manufacturing experienced a gimilar trend and is also projected
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Exhibit 32

DISTRIBUTION OF MANUFACTURING EMPLOYMENT
BY INDUSTRY SECTOR WITHIN STUDY AREA COUINTIES

1967 1982
Percont of . Percent of
Jobs Total Jobs Total
Bartford County
ransportation Equipment 48, 405 32.0% © 35,608 29.3%
Non=Electricsl Mechinery 37,289 24,6 25,510 21.0
Febricated Metal . 26,581 17.6 20,951 17.3
Electrical Equipment 10,847 7.2 9,958 8.2
Primary Metals 4,514 3.0 2,649 2.2
Printing 4,004 2.6 6,413 5.3
Instruments 3,382 2.2 4,257 3.5
Qther 16,294 1c.8 16,006 13.2
Total 151,316 100.0% 121,352 100.0%
den e
Countise .
Fabricated Metal 14,107 18.7% 9,356 16.2%
Paper 10,082 13.4 7,164 12.4
Non=Electrical Mechinery 8,39% 11.1 9,405 16.3
Printing 6,158 8,2 6,300 10.9
Rubber 4,307 5.7 3,39 5.9
Food 3,890 5.2 2,506 4.3
Primary Mstals 3,741 5.0 2,109 3.7
Textiles 2,826 3.7 1,567 2,7
Appersl 3,010 4.0 2,03% 3.5
Chemicals 3,085 4.0 2,881 5.0
Other 15,858 21.1 10,990 19.0
Totsl 75,520 100.0% 57,7115 100.0%
Source: Regional Economic Madels, Inc.
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to expand over the next ten years. Electrical equipment, employ-
ing about 11,000 in 1967 experienced a slight decline, but is
projected to grow to nearly 13,000 by 1995. Transportation
equipment other than motor vehicles (primarily aircraft) which
employed 48,400 in 1967, experienced a sharp decline in 1972-1977
to about 30,700 and is projected to fluctuate slightly above its
current number of 35,500 between 1984 and 1995. 1In the non-manu-
facturing sector, the region houses industries which are growing
nationally. These industries are the finance, insurance and real
estate sector which, although growing slower in Hartford County
than the rest of the country, employed 31,500 people in 1967,
increased to a current level of 55,500 and is projected to take
the lead for all types of employment at 70,800 by 1995, Miscel-
laneous business services experienced rapidly increasing employ-
ment, from 7,000 employees in 1967 to 23,700 in 1984 and is pro-
jected to employ nearly 40,000 by 1995, Medical services also
experienced significant growth, employing 11,500 in 1967, 33,800
in 1984 and projected to reach 49,000 by 1995.

Similarly, in Hampden and Hampshire counties, employment in
fabricated metals, paper, food, primary metals, and textiles
declined while employment in non-electrical machinery, printing
and chemicals increased.

Fabricated metal and paper production, which formerly em-
ploved large numbers of workers, declined significantly since
1967. According to the REMI economic projections, employment in
the fabricated metal industry will increase slightly by 1995 and
employment in paper manufacture will stabilize, Non-electric
machinery, which has had a consistently strong employment pat-
tern, is projected to experience strong growth through 1995,

Although these trends do not, in themselves, indicate a
greater or lesser demand for freight transportation, it appears
that manufacturing in the study area has been trending away from
the industries that require transportation of large volumes of
raw materials toward industries that require higher-valued inter-
mediate components.

B.2.2. Local Consumption Versus Export

One measure of transportation demand is the degree to which
manufacturers export finished goods from the region rather than
selling them for local consumption., The comparison of local
production for leocal use to local production for export impacts
transportation activity in a region., If production for export is
increasing, a corresponding increase in transportation can be
expected. 1In this regard, manufacturers within the area have
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increased the percentage of their output shipped outside the area
in only a few industries, as shown in Exhibit 33. 1In Hartford
County, only the printing industry significantly increased the
percentage of its output shipped outside the region. In Bampden
and Hampshire Counties, no industry registered a significant
increase but non-electrical machinery and chemicals did register
very slight increases.

B.2.3. Sugglngemand Balance

Another measure of transportation demand is the ratio of the
supply of a particular product versus the demand for that product
in the region. If supply exceeds intra-regional demand, the
industry is a net exporter. Conversely, if demand exceeds the
supply produced within the region, the industry will be a net
importer. As shown in BExhibit 34, in Hartford County four indus-
tries--transportation equipment, fabricated metals, non-electri-
cal machinery and instruments--were net exporters. All others
were net importers. Of these, a number, such as tobacco, chemi-
cals and food, experienced significant increases in the supply/
demand ratio indicating that imports to the region had declined
and, consequently, that demand for transportation also had likely
declined. ’

In Hampden and Hampshire Counties, as shown in Exhibit 35,
net importing and exporting industries were more balanced than in
Bartford County. Notable among the net exporting industries was
tobacco manufacturing, which changed from a net export position
in 1967 (supply/demand ration of 211.5) to a net importing posi-
tion in 1982 (supply/demand ratio of 9.4)., Non-electrical ma-
chinery was the only net exporting industry that significantly
increased its supply/demand balance during the period, from 149.4
in 1967 to 196.0 in 1982,

Among the net importing industries, furniture and food had
significant decreases in the supply/demand ratios, indicating an
increased requirement for imports, and petroleum products, trans-
portation equipment, instruments, store and clay, and electrical
equipment all had significant increases, indicating a reduced
requirement for imports.

B.2.4. Land Use

The amount of land that is used for various purposes is
displayed in Exhibit 36 (for Hamden and Hampshires Counties and
for the Connecticut Capital Region as a surrogate for Hartford
County. In the Massachusetts counties, comercial use at 1,0
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Exhibit 33

CHANGE IN PERCENTAGE OF MANUFACTLRING
OUTPUT SHIPPED DUTSIDE STUDY AREA

1967-1982

1967 1982
Hartford County
Transportation Equipment 96.0% 96.1%
Non=Electrical Machinery 90,9 8%.0
Fabricated Metal 97.2 97.4
Electrical Equipment 98.9 99.1
Primary Metals 92.1 92.5
Printing 32.6 44.0
Instruments 99,4% 99.4%
H-gdenzmn'a
Counties
Fabricated Mstals 92.8% 92.5%
Paper 95.1 94.9
Non=Electrical Machinery 91.6 93.56
Printing 716.6 76.7
Rubber 96.0 94,9
Faod 87.3 85.4
Primary Metals 94.5 924.7
Taxtiles 93.5 9.2
Apparel 94.6 94.6
Chemicals 93.0% 93.9%
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Exhibit 34

CHANGE IN SUPPLY/DEMAND RATI0
BY INDUSTRY WITHIN HARTFORD COUNTY

1967-1982

Net Exporting Industriss
Transportation Equipment
Fabricated Mstals
Non=Electrical Machinery
Instruments

Net Importing Industries
Motor Vehicles

Leather

Tabecco Manufscturing
Lumber

Taxtiles

Chemicsls

Primary Metals
Patralem Products
Furniturs

Stons, Clay, etc,
Food

Apparsel
Rubber

Supply/Demand
Ratio
1967 1982
424.9% A44, 9%
26B.6 284.9
231.9 193.2
131.1 126.7
0.9% 1.0%
1.6 1.0
19.9 63.7
27.1 24,9
30.5 . 28.3
32.7 . 60,8
33.7 . 35.4
35.7 30.3
3.8 36.6
42.5 44,3
44.9 56.2
46,2 46.6
&7.0 54.6
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Exhibit 35

CHANGE IN SUPPLY/DEMAND RATIO
8Y INDUSTRY WITHIN HAMPDEN/HAMPSHIRE COUNTIES

1967-1982

Supply/Demand
Ratio

1967 182

Net Exporting Industries
Miscellaneous Manufacturing 411.7% 404.4%

Fabricated Metal 352.5 339.7
Rubber 237.1 185.1
Tobacce Manufacturing 211.5 2.4
Paper 209.8 201.1
Printing 150.8 151.5
Non-Electrical Machinery laa.4 196.0
Leathar 1 14s8.7 121.9
Textiles 10s.6 102.9

Net rting Industries
Motor Vehicles
Petroleum Products
Furniture
Transportation Equipment
Lumber

Indstruments

Stone, Clay, stc.
Electrical Equipment
Primary Metals

Food

Apparel
Cheaical

T s % g e &
TN WVAEWDWVMAO -~ mONN
s ® & * * o 8 @

D o~ OO O v ~
WHHNODWOUVEOG~S~ONWwO

e B B ol A N
Qmm\nwgsmppuu




57

Exhibit 36

LAND USE

Hemden and Hampshire

Connecticut Cepitsl

Countiesl Regiond

Land Use Category Acres Psrcent A;:ru Parcent
Residential 105,160 13.9% 94,063 19.%
Commercial 7,710 1.0 7,334 1.5
Industrial 14,900 2.0 8,404 1.7
Agricultural 53,676 7.1 82,943 17.0
Government 18,260 2.4 - -
Institutional - - 7,708 1.6
Open or Recrestional 140,939 18.7 22,243 4.6
Water 23,192 3.1 10,613 2,2
Undeveloped - - 254,359 2.2
Unclassified 390, 541 51.8 - -

TOTAL 754,378 100,0% 487,687 109,0%

1source: Pioneer Valley Planning Commission; Bsse Deta Report, 1984,

25gurce: Capital Region Council of Governments.
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percent and industrial use at 2,0 percent show a residential,
agricultural, and undeveloped economy. For the Connecticut area,
commercial use at 1.5 percent and industrial use at 1.7 percent
show a similar type of economy.

B.2.5.

Summary of Industrial Trends

The industrial trends observed for the study area for the
period 1967 through 1982 indicate the following:

Population within the study area has increased at a
significantly slower annual rate (0.36 percent) than in
the United States as a whole (1.07 percent).

Employment shifted away from manufacturing toward the
service sector.

Employment in durables manufacturing decreased both in
absolute terms and as a percentage of total employment
within the study area,

‘Manufacturing within the study area has been trending

away from industries that reéquire transportation of
large volumes of bulk raw materials toward industries
that use higher-value intermediate inputs. .

With the single exception of the printing industry in
Hartford County, no industry in the study area signif-
icantly increased the percentage of its output that is
exported from the region. However, this is partially
caused by the high percentage of output already export-
ed from the region by many industries as a result of
the relatively small local consuming market.

In general, transportation demand declined during the
period for raw materials and heavy manufactures and
increased for consumer goods and higher-value inter-
mediate manufactures.
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C. POTENTIAL USERS

Potential users of the improved waterway were identified by
first finding the names of all manufacturing and service organi-
zations in the study area and then screening out the least likely
users. These steps are described below.

C.l1 COMPANIES IN TEE STUDY AREA

In order to identify all companies and public institutions
in the study area, a number of sources were used. The primary
sources were a series of four directories that are published by
the George D, Hall Company in conjunction with The Associated
Industries of Massachusetts and The Connecticut Business and
Industry Association, A Directory of Manufacturers and a Service
Directory are published for each state.

Companies were listed by town in each directory. Each com~
pany is shown with address, phone number, manager's names, number
of employees, gross sales, SIC code and product or service,.
Additional sources of information were used to verify complete-
ness of the lists. These included:

e Directory of 51,000 Largest U.S. Corporations, Ward's
e Million Dollar Directory, 1984, Dun & Bradstreet, Inc.

e Inventory of Employvers of 250 or More in the Pioneer
VaIIey Region, Pioneer valley Planning Commission.
In addition, lists of universities, colleges, hospitals, and

public agencies were assembled from interviews with members of
regional planning organizations.

The master list was augmented during the qualification tele-
phone survey, as described below, when additional potential ship-
pers were identified by respondents.

C.2 POTENTIAL USERS

The potential users were determined through a screening
process that eliminated companies and institutions with limited
potential for using barge transportation.
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The screening criteria used related to the type of business
or activity engaged in and the size of the operation. The type
of business, identified by SIC code and product or service
provided, provided information about the kinds of freight trans-
portation it was required. High potential business types
included:

e Bulk or neobulk commodity consumers:;
e Bulk or neobulk commodity producers;
e Importers; and

e Exporters.

The commodities that were considered to be most appropriate for
river transportation included:

e Liquid bulk
—jPetroleum products
--Fertiiizer

e Dry bulk
--Coal
-=0res and minerals
--Grain
--Fertilizer
~--Sand and gravel
~~Camant

e Neo-bulk
~=Steel
—-Lumber
-=-Scrap metal

--Waste materials
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e Containerized
-~Consumer products
--Intermediate manufactures
--Raw materials

The principal size criterion used was gross annual sales.
However, the number of employees also was considered as an addi-
tional criterion. The annual sales figure was used in conjunc-
tion with the type of potential shipments as follows:

e If bulk user, included if annual sales were greater
than $1 million,

e If neobulk user, included if sales were greater than
$10 million,

e If importer or exporter, included if sales were greater
than $10 million,

In addltlon, a sample of 25 percent of importers and exporters
with sales from $1 to $10 million also was reviewed.

The screening process produced a list of 490 potential
users, A total of 115 other potential users was added to the
list as additional information was collected from respondents to
the qualification telephone survey. The expanded list of 605
qualified potential users is shown in Exhibit 37, arranged by SIC
codes,
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Exhibit 37

SUMMARY OF SCREENED LIST OF POTENTIAL USERS

Number of Estsblishments

SIC Code SIC Neme Conn., Mase.
a7 Agricultural Services 1 0
15 Building Construction 0 1
18 Construction Other Than Building i 1
17 Construction-Special Trade Contractors 5 1
20 Food and Kindred Products 4 2
2 Tabacco Manufacturers 1 0
22 Textile Mill Products 2 2
23 Apparel and Othar Fabric Products 2 0
24 Lumber and Wood Products 2 5
25 Furniture and Fixtures 1 2
26 Pgper and Allied Products . 6 26
27 Printing, Piblishing, and Allied Industries 9 17
28 Chamicals snd Allisd Products 7 10
29 Patroleum Refining and Related Industriss 0 3
i} Rubber and Miscelleneous Plastics Products 8 16
) | Leathar anc Lesather Products o 2
R Stone, Clay, Glass, snd Concrete Products : B 7
3 Primary Metal Industriss 9 11
34 Fabricated Metal Products 35 27
» Machinery, Except Electrical 47 3
36 Elsctrical snd Elsctronic, Machinery, Equipment 17 8

and Supplies

» Transportation Equipment 10 5
38 Messuring, Analyzing, etc. Inatruments 7 6
3 Miscellsneous Menufacturing Industries 6 9
41 Local Transit Passenger Transportation 0 9
42 Motor Freight Transportstion and Warehousing 16 14
45 Trensportation by Air 2 1
49 Electric, Ges, snd Senitery Services 13 B
50 Wholesale Trads, Durable Goods 38 2
51 Whole Trade, Nondurabls Goods 10 16
52 Retail Trade, Building Materials, etc. 3 8
53 Retail Trade, Department Storsa 1 o
55 Retail Trade, Automotive Dealers 1 0
59 - Miscellaneous Retail 4 15
7 Business Services 0 2
80 Heslth Services 11 12
82 Educational Services 9 9
Unknown Unknown 4 é
Total (605) 295 310
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D. TRANSPORTATION RATES

This section of the report describes freight rates for
transportation of commodities into and out of the study area.
Rates for tug and barge transportation were estimated using TBS's
Tug-Barge Waterways Costing Model (TBWCM) and verified by carri-
ers, Though self-propelled tankers are on use on the lower por-
tion of the Connecticut River, their draft requirements will
preclude economic operation north of Hartford. Rates for pipe-
line, railrocad, and truck were developed from tariffs, TBS in-
house data files, and industry sources.

D.1 WATERWAY RATES

The rates for water transportation on the Connecticut River
to Holyoke were determined with the use of the TBWCM. The input
variables and the structure of the model used in this application
were verified through discussions with tug and barge cperators
who now serve the Connecticut River below BHartford. The fol-
lowing sections describe the model's use, its structure and vari-
ables, model results, and the verification procedure.

D.1.1 The Tug-Barge Waterways Costing Model

The TBWCM was designed to calculate a Reguired Freight Rate
(RFR), which is the rate required to allow the carrier to recover
all costs of transportation. The RFR includes all elements of
the move including prior truck or rail shipment costs between the
origin and the loading terminal, lcading costs, linehaul costs,
delay costs, locking time costs, unloading costs, storage costs
and any subsequent truck or rail shipment from the discharge
terminal to the destination. Costs were developed on a daily
basis and then expanded to cover the total time for the voyage.
Minor variations were programmed into the model to accommodate
the following types of barges and commodities:

e Tank barges for clean petroleum products and chemicals,
such as No. 2 distillate oil, gasoline, and lubricating
oils; :

® Coiled tank barges with heating coils for dirty petro-
leum products, such as No. 4 and No. 6 residual oil;

e Double skin tank barges for chemicals requiring addi-
tional protection’
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e Open hopper barges for coal, scrap metal, and other
bulk ans neoEuIE commodities; and
e Deck barges for containers.

As the costs were developed, particular attention was given
to selecting the lowest available cost when alternative cost
structures were identified. For example, daily labor costs for a
six person tugboat crew vary from $2,200 for a Local No. 33,
International Longshoremen's Association (ILA) union crew to
$1,205 for a Seamen's International Union of North America
(SIUNA) union crew to $800 for a non-union crew. PFor the purpose
of this analysis, the low-cost non-union crew was selected. The
intention was to insure that all cost savings available to tug-
boat operators were reflected in the model.

Another example of an area where significant variances
existed was in the valuation of used tugboats to establish cur-
rent market prices. 1In this area and in other areas where a
range of costs existed, the lowest cost alternative was selected
for inclusion in the model.

The results .of the model simulations are shown below in
Exhibits 38 to 44. Upon receipt of origin/destination data from
shippers in Part III of this study, the model will be run again
to include all potential movements on the Connecticut River above
Hartford.

D.1.2 Model Description

This section provides a brief description of each of the
TBWCM's input and output variables. BExhibit 38 is an example of
the TBWCM applied to a tank barge carrying clean products (No, 2
fuel 0il) inbound on the Connecticut River. Four voyages were
modellad. Two originating in New York and two in New Haven,
Costs of service from both of these origins to Holyoke and
Springfield ware determined.

The vessel input variables are shown on the first page.

. Variables are shown separately for the tug and barge. The trade
- route description, voyage performance calculations, and voyage
cost calculations are shown on the second page.

The following sections provide brief descriptions of the
variables and the assumptions used.

D.1.2.1 Tug OEerafing Characteristics

For the tug, the operating characteristics are shown for
the necessary horsepower vessel operating at various speeds,.
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Horsepower-—-A tug with 1,700 horsepower is sufficient
to provide the moctive power necessary to navigate the
inland coastal waterways and the Connecticut River.
More power could be used--especially to improve steer-
age when downbound on the river--but would result in
excessive fuel costs.

Speed--The top speed of 6.0 knots when loaded increases
to 8.0 knots when the barge is empty.

D.1.2.2 Tugq Costs

Tug costs includes the capital cost, operating costs, overhead,
profit, and fuel cost--all calculated for 365 operating days per

year:

Capital cost--The capital cost was based on financing a
used but fully operational tugboat with a price of
$600,000 at 12 percent interest over a 20-year pericd.
Tugs are currently available at this price in the New
York area.

Operating costs--The daily tug operating cost of $1,430
includes wages and benefits {$800); subsistence to feed
the crew ($63); stores, supplies, and equipment ($120);
maintenance and repair ($344); and insurance ($103).
These costs are based on Maritime Administration cost
analyses, except for the labor costs which were pro-
vided by a towing company.

Overhead and profit--The overhead, which covers shore-
side support for the vessel, was calculated at 15 per-
cent of the sum of the daily capital and operating
costs. Daily profit was calculated at 10 percent of
the same amount. The rates are representative of
industry experience.

Fuel consumption-~Fuel consumption for the main engine
was calculated at 0.48 gallons per horsepower-hour at
90 percent of full power when towing loaded and at

75 percent when towing light., Electric generator fuel
consumption for a tug of this size was estimated at
150 gallons per operating day. To provide pumping
capacity for unloading the barge, the fuel necessary
for a generator on the barge was included. Its con-

- sumption for the tug was calculated at 735 gallons for
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discharging a full cargo. Since the costs are calcu-
lated on a daily basis, the barge generator daily cost
will vary depending upon the length of each trip.
Lubricating oil consumption was calculated at a stand-
ard 0.0025 gallons per horsepower-hour when underway.

e Operating days--Annual operating days were assumed to
be 350 days, permitting 15 days for out of service
maintenance. Since area tug operators often experience
less than 300 operating days per year, the 350 days
yields the lowest possible daily capital cost by allo~-
cating the fixed costs over the maximum possible number
of days.

D.1.2.3 Barge Costs

Barge capacity for No. 2 fuel oil was set at 25,000 barrels
or 3,800 short tons. This cargo capacity is less than the
barge's deadweight tonnage because fuel o0il is lighter than water
and the volumetric limit is reached before the weight limit,

e Capital cost--The lowest cost for a new barge was
1.5 million dollars. New barges were selected because
there is little excess capacity available in existing
barges operating on the Connecticut River that could
serve the upper Connecticut River.

® QOperating costs--Daily operating costs included $130
for supplies, maintenance, and repair and $100 for
insurance.

¢ Overhead and profit--The overhead and profit were cal-
culated at 10 and 5 percent, respectively, of the sum
of the daily capital and operating costs. These are
typical of industry experience.

D.1.2.4 Trade Route

The trade route was described in terms of the distance in
nautical miles on the river and on the bays and sounds. Pilotage
cost on the Connecticut River was approximately $200 each way.
Port loading costs for fuel cil was excluded because it is in-
curred equally by the shipper with all modes of transport. Un-
loading cost was accounted for in the barge generator fuel ex-—
pense as described previously. Truck and rail costs for the cost
of prior and subsequent moves to the loading terminal and from
the discharge terminal are included. All voyages are calculated
with empty backhauls.
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D.1.2.5 Other Assumptions

Costs of diesel fuel consumed by the main propulsion plant
and generators, as well as the lubricating ocil cost are shown at
current market prices of $0.85 and $3.50 per gallon, respec-~
tively.

D.1.2.6 Vovage Performance

The next section of Exhibit 38 displays the voyage perform-
ance statistics. The distances were divided by speeds to deter-
mine the times underway in the river and in open water of the
bays and sounds. Time spent loading, discharging, and at locks
were estimated, based on industry experience and added to under-
way time to produce total voyage time,

The individual vovage line-item costs were determined by
multiplying the daily line-item costs and the voyage days. Sum-
ming these voyage line-item costs produced the total voyage cost,
which then was divided by the amount of cargo carried to produce
the RFR per unit of cargo. 1In the simulations, except those for
the deck barge which is used to carry containers, the RFR is
" presented in dollars per short ton; for the container service
operated with the deck barge, the RFR is in dollars per
container.

D.1.3 Mocdel Results

In addition to the cost simulation for the inbound tank
barge carrying clean products shown in Exhibit 38 and explained
above, outbound movements are shown in Exhibit 39. The costs for
the tank barge with dirty products inbound is shown in Exhib-
it 40; there are no outhound dirty products shipments. Exhib-
it 41 shows the cost for double skin tank barges carrying chemi-
cals inbound. Covered hopper barges are shown in Exhibit 42 for
inbound and outbound. Open hopper movements are costed in Exhib-
it 43 for inbound traffic and Exhibit 44 for outbound, The costs
of the deck barge carrying containers is displayed in Exhibit 45
for inbound and Exhibit 46 for cutbound.

The results of the TBWCM simulations for all barge types and
voyages is summarized in Exhibit 47.

D.1.3.1 verification Procedure

The results of the model simulations were discussed with
representatives ¢of two barge lines that currently serve the
Connecticut River, Based on their feedback, the input variables
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U6

VESREL B1ZE(HORSEPDMER)
VESSEL SREED(0ITH!

LIBHT-RIVER

LIBKT-BRYS AND SOUNDS
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LORDED=9AYS AMD SOUNDS
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INTEREST MRTE (%)

WFBER OF PERIODS (YEARS)
PRILY CAPITAL COET i9)
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WILY SROFIT i8)

DALY TUG COBT (%)

LUSE OIL COMBLMSTION(BAC/DAY!
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CARE0 CAPRCITY
RRLY LDADSD (TONS)
CAPITRL CONT
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Exhibit »
TAN BARGE- DLEAN PRODUCTS

TUS DRREE WRTERVAYS CUST MODEL
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TRADE ROUTE
LDADING PORT
DISOHARGING PORT
OME WAY DISTAMCE MILES)
RIVERS
BRYS AND SOUNDS
PILOTREE COST (%
LORD PORT COSTS (8}
DISCHARGE PORT COSTS ($)
TRUCKING COST 1w
OTHER ASSUMPTIONS
DIESEL FUEL OIL COST/GRAL (8}
LLBE DL COST/GAL (8}

QTS

VOYREE PERFORNANCE
GOl PER VOYREE (TDNS)
TIME UNDERWAY (DAYS)
RIVERS
WYS AD 505 -
LORD PORT TIME (DAYS)
DISCHAREE PORT TINE (DAYS)
LOCK DELAYS (DAYS)
TOTR. VOYREE TIME (DAYS)

VOYRBE COST (s}
CAPTTA. COBTS PER VOYREE
15
JARSE
OPERATING COBTS PER VOYASE
TS
ARGE
OVEREARD (OST PER VOYAGE
PROFIT PER VOYRSE
WRIN ENGINE FLEL COST/vOY.
LNE DIL COST/VOY.
BENERSTOR FLEL COST/vOY
PILOTREE COST PER VOVRAGE
FONT DARRSES PER VOYREE
TREKING COST
TOTAL VOYAEE COSTS

REQUITED FREIEHT RATE (%}
FIIEDCAR, , 0. HERD, PROFIT)
VARTABLE

OPERATING
VOYAEE
SUBTOTAL WARIABLE

TOTAL REQUIRED FREIGHT RATE(S)
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Exhibit 3 (continued)

TR DARGE- DLEAN PRODUCTS

TUG BARGE WATERWATS CDST MODEL
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Exhibit 40

TR BRREE- DIRTY PRODUETS
TUG DRAGE WATEMAYS COST MODEL

oD
NEW YORK  NEW YDRK  MEN WAVEX  MEW HAVEN  MEM HAVEN BOSTON
INPUTS AMERST SPRINGFISLD AGENST SPRINGFIELD  SUFFIELD SPRINGFIELD
i’
VERSEL SIIE (HORGEPOMER} 1700 1700 1700 1700 170¢ 170¢
VESEEL SPEED(NNOTS!
LIGHT-RIVER &0 Lo &0 Lo Lo ko
LIST-BRYS D SOUMDE Lo [ 9 Lo | N O &0
LORDED-RIVERS ‘ &0 &0 &0 (X ko ko
LORDED-BAYS AND SOLMNDS &0 [ &0 &0 &0 &0
CAPTTAL COBT
PRINCIPAL AMILNT (8) 600000 §00000 500000 &00000 §00000 §00000
INTEREST MATE (S} 12 .12 .42 12 .12 12
MMBER OF PERICDS (YEARS) . ] 2 ] o x
DAILY CAPITAL COBT t8) : =20 ] 220 20 = ]
BRILY OPERATING COSTS (8 1430 1430 1430 1430 143 1430
DAILY OVENERD 1$) M ] ] 2 24
DRILY PROFIT {$) 165 163 163 165 163 165
DRILY TUB CIBT %) 2063 20683 2063 2063 2063 2063
WBE OIL COMMPTIONDRL/DAY;
© LIMT-RIVERS L7 .7 7.7 L7 .7 1.7
LIMT-§AYS AD SOUNDS 7.7 1.7 n? 7 7 1.7
LOROED .2 .2 a2 8.2 L ¥ %2
- WAIN NG FUEL CIMG(@AL/DRY) )
LIGHT=RIVERS 1469 1069 1463 146% L 1469
LIMT-2AYS AD SOUNDE 149 1469 1469 1069 1969 1469
LDRDED . 1783 1763 1783 1763 1763 13
GENEMATOR FUEL CONG (BRAL/DRY)
TE-MIN EEMTOR ’ 1% 1% 1% 1% 1% 1%
BARGE-MRIN EDERTOR 5l m a7 %2 42 212
ANUAL OPERRTING DAVE 0 350 350 30 0 I
DARGE
DEADMEIGHT (TDNB) =00 00 00 +00 2500 L=y
ChARGS CAPRCITY
FULLY LORDED (TONS) L3 ] 4138 N3 A3 AL 4138
CAPTTAL COST
MINCIPAL APOLNT (8) 2006000 2000000 2000000 2000000 2000000 2000000
INTEREST MATE (%) .12 J2 12 .12 12 12
WMEER OF PERIODS (YERRS) -] o »n ® x &
DAILY CAPITAL COBT (8} ™ ™ ™ T T T3
SRILY OPERRTING COBT i) ko 0 Do k< 30 ko
DRILY (VERERD (8} 506 106 106 106 106 106
MILY PROFIT () <] 4] 2 3 Y] 2
DAILY DARGE (DT (8) = a3 1 1223 123 1223
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Exhibit 40 (econtinued)

TR BARGE- DIRTY PRODUCTS
TUG-BARSE WATERWAYS COSTING MODEL

TRADE ROLITE
LORDING PORT NEM YOB.  DEW YORK NEW HOWEN  NEW HAVEN  NEM HRVEN BOSTON
DISCHARSING PORT HOLYOME SPRINGFIELD MOLYOKE SPRINGFIELD WINDBOR LK. SPRINGFIELD
ONE WRY DISTANCE (WILES)
RIVERS [ ] n [ 1] n 4] ke
WYS D SOUNDS N ™ - 2 2 146
PILOYREE [D5T (80 200 20 200 200 200 200
LORD POAT COSTS i8) ' 0 0 0 0 0 ¢
DISCHARGE PORT COSTS (5} 0 () 0 9 ¢ 0
TRUCKING COST (8} 100 0 100 0 9385 0
JTHER ASSUNPTIONS .
DIESEL FLEL DIL COST/GRAL %) 85 A5 N -] 85 N ] 85
LUBE OIL COST/BAL (%) . L% kN ] L5 .5 % 5%
UTRATS
VOYRBE PERFORMANCE
CRAED PER VOYRGE (TONS! 4138 4138 4138 a3 A28 4138
TINE UNDERAY (DAYS)
RIVERS . .02 « .02 . .78 )
YS AND SOUNDS 9% .% 27 27 W27 LN
LDAD PORT TINE (DAYS) B 33 .33 B <] 3
DISCHAREE PCAT TINE (DAYS) .33 3B B R & w33 R
LOCK DELAYS (DRYS! A7 A7 A7 A7 .08 W17
TOTAL VOYASE TIME (DRYS) EA T a1 e &0 1.1 i
VOYREE COST (%)
CAPITRAL. COGTS PER VOYREE
& 819 800 L9 [ m 783
DARGE 2062 2000 1554 " 1310 F-2 Y
OPERRTINE COSTS PER VOYABE
e 9 Y29 2907 3 ] -]
DRRSE -} 900 &9 671 a9 1144
OVERHERD COST PER VOYREE 1 0 287 2n 242 ATO
PROFIT PER VOYREE k] 370 Fo 4 27 242 0
MRIN DEINE FLEL LDBT/VOY, T 238 7% 1674 1454 3669
LLBE QIL COST/VOY, R} 5 k] k3 3 e
BENERATOR FUEL CDST/vOY %l 972 .3 -] 8B4 [ 1067
PILOTRAGE COST PER VOYAGE »00 L 400 A00 00 w00
S0NT CHARGES PER VDYREE 0 0 ) ] 0 0
TCKING COST PER VOYREE 100 ] 100 0 o5 0
TOTAL VOYABE COBTS 12689 12204 N9 %063 15 15583
MEQUIRED FREIGHT RATE (W)
FIXED(CAR, , 0. HERD, PROFIT} 8 «Bf 43 50 53 1.03
VARIRRLE
OPERATING 1.20 .16 0 N9 ;] 1.47
VOYREE 1.04 . % .18 TR 2.9 1.%
ASTOTA. WRIARE 283 TRk 1.68 .59 3.69 [/

TOTAL REQUIRED FREIBHT RATE!S) 07 2% [ 19 a2 1%
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Exhibit &1

TR DAREE- DOUBLE SKIN
TUE DAREE WATERMAYS COETING WODEL

INSOLND
MEM YORK  MEN HAVEN
XIS . - HLYORE  MOLYOVE
ne
VENEL BITE(HORSEPOMER) 1700 1700
VEREEL SPEEDOOMOTS!
LIGHT-RIVER ‘ Lo &0
LIGHT-IVE QD RIS L0 &0
LORDED-RIVERS &0 .0
LOROED-PAYS A0 SOUMDE &0 &0
CAbITRL CORT
PRINCIPR. AMOLNT (%) £00000 §00000
INTEREST RATE 12 2
NPBER F PERIOS (YEMRS) % 2
. DAILY CAPITA. COET {8 20 220
MILY OPERATING COSTS (4 1430 1430
MILY DVERERD ) 248 )
WILY MOFIT (5} 1638 165
DALLY TUB COBT (%) 2063 2083
LURE OIL COMBUWTTION (85 /DAY)
LISNT-RIVERS 1.7 1.7
LIGHT-DRYS D MUNDS 2.7 1.7
LORDED 9.2 3.2
MRIN DI FUEL CONG(BAL/DRY)
LIT-RIVERS 1469 1469
LIBT-3NS QD SOUNDS 1469 1469
LORDED 1763 1763
EENEMATOR FUEL CONS (GAL/DAY)
TUB-MAIN GENEMNATOR 150 1%
EE-MRIN GDERTOR 21 7
AR, OPEMITING DRYS b 3%
|
DEADVETBNT (TONS) 00 =0
CANED- CRPACT TY
AALY LDKD (TONG} A3 AR
CRPITRL COST '
MICIPRL RNT (9] 000000 2000000
INTEREST MATE 12 .12
WARER OF PERICDS (YEARIS) 2 2
DRILY CAPTTRL COET I$) 1100 1100
BAILY OPEARTING COBT (8 ko 330
DRILY VENEAD (B) 143 143
BRILY PROFIT (8} -] )]

DAILY DAREE COET () 16AS 1645



75

Exnhibit 41 (continued)

TRMK BRRGE- DOLBLE SKIN
TUE BAREE WATERMAYS COSTING MODEL

TRADE ROLTE
LOADING PORT
DEISOMREING PORT
ONE WAY DISTAMCE (RILES)
RIVERS
SAYS AMD SOUNDS
PILOTAGE COST (8)
LORD PORT COSTS (%)
DISCHARGE PORT COSTS (%)
TRLXING COST (8)
OTHER RESUMPTIONS
DIESE. FLEL 0IL COST/GAL (%)
LUBE O1L COST/BA.

-4

cocBdr 28

&

" P
¥B cooSRET 23

.
2 H

UTAUTS

VOYREE AERFDRMANCE
CARGD PER VOYRGE (TONS) AL 4138
TIME UNDEAMAY (DAYS!
AIVERS 1.02 1.0
BRYS AD SONDS % .27
LDAD PORT TIE (DAYS) .3 3
DISOMANGE PORT TIME (DAYS) P < B
LOCK DELAYS (DRYS) A7 W17
TOTAL VOYRGE TIME {DAYS a4 a1

VOYREE (5T (8)
CAPITAL COSTS PER VOYRE
e
DAREE
ORERATING COSTE PER VOVAGE
T
B
VERERD COST PER VOYAGE
PROFIT PER VOYRSE
WAIN ENSINE FUEL COST/VOY.
LLRE DIL COST/VOY.
GDERATOR FLEL COST/VOY
PILOTRGE COST PER VOYAGE
PORT CHARSES PER VOYRGE
TROXING COST PER VOYREE
TUTAL VOYASE COSTE

55 Eg

B un b

colBadzngl

E
E_.s

SEUIRED FREIBHT RATE i8)
FITED(CRP, , 0. HERD, PROFIT) .11 8
VRRTABLE
OPERATING 1.20 %0
VOYREE 1.01 %
SUITOTAL VARIRBLE L2 1,86

TOTAL REQUIRED FREIGHT RATE(S) LR 2.4



WUTS
TE

VESEEL S1IE (HORSEPOMER)
VESGE. SPEED (KNOTS!
LIBNT=RIVER
LIBT-BAYS AND SOUNDS
LDRDED~RTVERS
LORDED-PAYS D SOUNDS
CAPITRL COET
PRINCIPAL AMDLNT ()
INTEREST RATE
SLPBER OF PERIODS (YEARS:
DAILY CAPITAL COST ($)
RILY DPERRTING (DETS (8)
DAILY OVENERD (%)
DRILY PROFIT (9)
DAILY TUG COBT (8)
LUBE DIL CONGUWOTTON(RAL/DAY)
LIGHT=RIVERS
LIBT-PAYS AMD SOUNES .
LORDED
MAIN D6 FUEL CONG{9RL/DAY)
LIBT-RIVERS
LIMT-BAYS AMD SOUNDS
LORDED
BDERMTOR FLE. CDNS (BAL/DRY)
TUE-MAlN SENERATOR
DAREE - 1N JENEWATIR
AR, DPERATING DAYS

RNE

DERDVEIBMT (TONS)
CRRGC CAPRCITY

FULLY LORDED {TOMS)
CAPITRL COST

PRINCIDA. RPORNT (%)

INTEREST MRTE

MPEER OF FENIODS (YEARS)
DAILY CAPTTAL CORT (%)
DRILY OPEMTINE COST (%)
DAILY OVERERD (8)
AILY PROFIT W)
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Exhidit 42

COVERED MDPRER DARGE
TG MRE WATENRYS CORTING MODE.
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TRDE ROUTE
LDADING PORT
DISCHAREING PORT
ONE WBY DISTRACE (RILES)
RIVERS
WYS A0 SOUNDS
PILOTREE CDET (%)
LDAD PORT COSTS {8)
DISCHAREE PORT [OBTS (8t
TRCAING LOST (%)
MRILAORD COST (87

OTHER ASSUMPTIONG

DIESE. AEL OIL COST/BAL (8

LIRE OIL COST/GRL (8}

TRITS

VOYRSE PERFORMANCE
CARE0 PER VOYRGE (TONE}
TIRE UNDERMRY (DAYS!
s
WS
LOAD PORT TIFE (DAYS)
DISCHAREE PORT TIME (DRYS}
LDCx DELAYS (DAYS}
TOTAL VOYREE TINE (DAYS)

VIYRGE COST (8)
CRPITAL CIRTS PER VOYREE
e
RE
OPERATING COSTS PER VOYREE
Ll
EE
OVERERD TOST PER VOYREE
PROFIT PER VIIYASE
MIN DNGINE FLEL COST/VOY.
LUBE OIL COBT/VDY,
ENERTDR FLEL COST/VOY
REL & DLL COSTAVODY
PILOTRGE COST PER VOYREE
PORT DHARBES PER VOVAEE
TRUCKING COST
MILAORD COST
TUTAL VOYREE [OSTS

PEDUIRED FREIBHT MATE (W)
FIXED(CRP. , 0. HERD, PROFIT)
VARIABLE

OPERRTING
VOYRGE
SATOTA. VARIARLE

TOTAL REGUIRED FREIGHT MATE(s)

NEW
1 8

aogggﬂr 23

T3
4,3
.07

5%
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Exhidit 42 (eontinued)

COVERED WDPOER DARGE

6 BMGE WRTERWAYS CORTINS MODEL
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Cxhibit 43
DFEN HOPPER DOAEE
TUS DORSE WRTERSHWS COSTING MODEL
0D
MW YON  NEW YORC  NEM YO NEW YOR(  NEM YORX PDNSYUWNIG FENNSYLVANIE W VIMBINIA  MENTUCHY
INRUTS E LUMNOER SPRINGFIELD £ WIDSOR  HRYDE AT, TOM WT. TOM  LONSMERDD AT, T M. TOm
e
VESEEL $]IE (HORSEPCMER) 50 750 2% 22%0 2% 250 250 50 2%
VESSEL SPEED(MNOTS)
LIGHT=RIVER 80 . RO 80 60 (W .0 a0 8.0 8.0
LIBHT=BAYS AND SDUNDS 8o L0 &0 (W] a0 &b LU 80 (W7
LORDET-RIVERS &0 & 60 (%] &0 &0 6.0 &0 &0
LORDED-BAYS AN SOUNDS 60 (W] (4] (%] o &0 B0 &0 6.0
oRPITAL COST
MINCIOR. ARDINT ($) £00000 600000 £00000 £00000 §00000 §00000 £00000 §00000 H00000
INTEREST MATE .42 A2 .12 .12 .12 J2 T .12 .12
MMEER (F PERIDDS (YEARS) 2 F 20 2 . 2 - 20 2
DRILY DREGTAL COST i) 20 220 2 20 o 7] 20 o &y
DRILY DPERATING COSTE (% 3 1430 430 A3 1430 14X 1430 1430 430
DRILY VERERD %) 24 208 248 4 21 ] F0 ] 248 28 28
DRILY PROFIT (8) 165 %S 165 165 1868 165 165 %5 162
BAILY TS COST % 2063 .63 2063 2063 2063 2063 201 2063 2062
LLIE 0L CONSUMPTION(BR, /DAY
LIgT=RIVERS 1.7 2.7 7.7 7.7 1.7 1.7 1.7 1.7 1.7
LIGHT-BRYS AND SOUNDS 1.7 .7 .7 1.1 1.7 7.7 1R 7 1.7
LOROED .2 9.2 %2 - %2 .2 - az 8,2 12 9.2
MIN DG FLEL CONG (BA./DAY)
LT =RIVERS 1469 1469 1458 1449 1469 148 1469 1468 1469
LIGHT-BRYS AND SOLNDS 1449 1469 15 1469 146% 1449 NS 1453 1469
LORDED 173 1763 I3 1783 1763 1763 1783 1763 1763
EDEMTOR FUEL CONSIGR./DAY)
. TUG-RAIN BENESRTOR 1% 1% 150 150 1% 1% 1% 150 1%
PARGE-#A!N GENERATOR %0 A% M (Y& A3 & 4 S
MM OPERATING DAYS 0 ™ 0 e k-1 ™ =0 0 =0
W
DERDMEIHT (TONS) 00 =00 200 00 500 ;00 ;™ 00 00
LA CAORCTTY
FULLY LDRADED (TDMS! 500 ;™00 00 00 2500 00 =0 =00 500
CPITR. COS
PRINCIDAL AMCLNT (8) 500000 300000 200000 300000 300000 200000 500000 300000 00000
INTEREST MATE .2 .2 12 2 32 .42 .12 A2 12
MPEER OF PERIGDS (YEARS: 2 ] 2 20 . 2 2 20 -1
DALY CAPITAL COST W) 13 1 & 3 3 13 183 183 U1 183
DAILY OPERATING COST i8) 20 o0 Fx0) 0 3] - ] fa Fx ) 2o
DRILY INERERD 18} L1 4] 41 41 L3 41 LH & 4l
DRILY ONOFiT (8 2 n u 21 21 2 2 1 2
Y, TS TS AT AT s 4TS

BalLy WRE COST W Y1 A
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Exhibit 43 {oantinued)

DPEN HOPPER DRREE
TG DARGE WRTERWAYS DDSTING MODE.

TRIDE RLUTE
LORDINE ROX N YDA NEM YO BN YO MEN YORX MEW YO MW YO MEW YORH MM YORK  NEW YOM
BISORIGIG PORT E LDMPEA SPRINGFIELD € WINDSOR HLYOE MOLYOHE WOLYOKE SPRINGFIELD HOLYOME  5.WINDSOR
ONE uety DISTANCE (WILES!
RIVERS ™ n ) [ ] ] ) n [ ) 2
DAYS AND SRADS ™ n n ™ n N »n ™ n
FiLETREE COST (81 = x0 &0 206 200 200 200 200 200
LDRD PORT COSTS %) 250 2% &30 50 2% 8w =1 =30 2%
DISCHARGE PORT COBTS %) 11000 §5000 11006 11000 11000 1100¢ 11000 11000 11000
TRUICKING COST (81 Q ¢ [ ¢ 42 a0 49X bae 00
MILROAD CIET (8 0 [ [ L ™E T0TRS nmns oS 70788
OTHER ASSLNPTIONG - .
DIESEL FUEL OIL COST/GAL (8} N -] N - N . N - N -] -] N -] B
LUSE OIL COST/BRL (3) 1% % i% 1% L% 330 3% 1% .%
ANMTS
VOYRGE PERFORNCE ‘
CARG0 PER VOYRGE (TDNG} 00 500 00 =00 00 00 L= w00 00
TIPE INDERMAY (DAYS! .
RIVERS A ) - | 1.02 1.0 1.02 o 1. 02 .70
1] ' % % 5% % % % % .% .%
LORD PORT TIYE (DAYS) ) 07 A7 47 .17 17 47 «17 A7 A7
DISCMRRGE ROAT TINE (DAYS) A7 By Q7 17 17 17 47 A7 AT
LOCX DELAYS (DAYS) - 47 J7 08 A7 A7 g7 A7 A7 08
TOTAL VOVABE TIME (DRYS) L8 2.4 L5 N (X} L 2.4 R FA )
YOYREE COBT (8)
CAPI TR, CDETE PER VOYRGE
U6 = 2 L] 7 T A7 28 .2 45
REE M0 o b, - A% % &6 L 45 1
PEMTING COSTS FEN VOYRGE
' ne uR xn =3 -~} b - x4 W 3 23
-3 = = L] m e 5 = L1/ 1y
OVENERD (DT PER VOVAGE ™M N L4 =6 -~ 3 - ] - 218
PROFIT VER VOYREE ] [ ] -3 =% - L] 2% 21s
MRiN ENGINE FLEL COBT/VOY. 2638 = 3 ] mi irs s . X Ik 2n7
LUBE OfL COBT/vOv. -1 L) 2 » . 5 L n x
HEEMTOR FUEL COSTVOY 1306 1206 123 1316 1216 1316 13086 1316 1221
REL § 0IL COST/VOY 4000 L Toh ALR MR AR 000 aR %
PILOTAGE COET FER VOTAGE L &0 A00 A00 L L 00 00 00
PORT CHARGES PER VOYREE 15250 1950 19230 19250 1983 19250 19250 15250 19250
TRCLING COBT 0 0 0 0 s 0 950 o Boo
MRILROAD COST 0 0 ] 0 9038 078 0 WS 0785
TOTAL VOYRGE COBTS oo mn 3 a2 111207 102957 104832 102997 104244
NEITED FRETENT MRTE (8}
FIIED(CAD. , 0. HERD, PROFIT} iy 7 o2 -] 28 - | Ny - | 23
VARIARE
OPERATING .72 R o5 ] TS T TR .75 .81
VOYREE 4.2 4.2 LY - R 19.19 17,69 ne 17.89 w10
SNTGTAL VORIARLE e 5. ~% 50 19.% 18,4 w9 LA R
TOTA. REQUIRED FREISHT MRTE(S) L2 2 i b -] n.x 18,72 15.06 H %7l e
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Exhibit 44
DPEN HOPPER DARGE
TUG BRRGE WATERWAYS COSTING MDOEL
IR0
RDARS. SPRINGFIELD SPRINGFIELD
TS NEN YORK  NEN YOW OSTOM
.
VESSEL SIZE (MORBEROMWER) %0 o0
VESSEL SPEED(KNOTS!
LIGHT-RIVER Lo &0 Lo
LIBT=BAYS AND SOUNDS &0 &0 Lo
LDADED-RIVERS - (94 &0 X ]
LOADED-3AYS AMD SOLMDS &0 &0 &0
CWITAL COBT
PRINCIPAL AMOLNT () 600000  §00000 00000
INTEREST WTE .12 .12 A2
WREER OF PERIIDS (YEARE) x ] 0
DAILY CAPTTAL COBT (%) 20 @ &
BALLY OREMATING CDETS (8) 1430 1430 1420
DAILY OVERERD (8) L e &
WILY PROFIT (%} 165 18 18
DAILY TUG CORT (%) 2063 2083 2083
WBE O COMSUMPTION(BAL/DAY)
LIBHT-RIVERS 1.7 kA n?
LIGWT-BAYS AN SOUNDE 7.7 L7 .7
LOADED B ¥ a2 %2
MAIN ENG FUEL CONG (85L./DAY)
LIBHT=RIVERS . 1669 1469 1469
LIBHT-BRYS A0 TG 148 1469 18
LDADED 1n3 1753 1%
DEMTON FLEL CONG(9AL/DAY:
TE-MAIN EEERATOR 150 130 130
DARGE-MAIN GEDNERATOR 3 L in
NS OPERRTING DAYS 0 50 k-
DAREE
DERDMEIGHT (TDMS) F500 0o T3040
CAnB0 CRAACTTY
FALY LORDED (TDNS) 00 3500 00
CARITAL COST
MRINCIOAL AMONT (8} 500000 300000 00000
INTEREST MRTE 2 A2 .2
WMBER OF PERIODG (YEARS) » ) x
DRILY CAPTTAL COBT (%) L pL Y e
WRILY DPEMTING COST (3} 20 s 20
DAILY OVERERD (%) Ll 4 4l
MILY PROFIT (W) 2 2t 2

DAILY BARGE COST (%) ATS Ly TS



TRADE ROUTE
LOADING PORT
DISCHAREING PORY
ONE WAy DISTANCE (WILES)
RIVERS
BAYS AND SOUNDS
PILOTREE COST 18}
LDAD PORT COSTS (8}
DISCHARGE PORT COSTS ($)
TRICKING COST (8)
MILRORD LOST (8

OTHER ASSUNPTIONS
DIESEL FUEL OIL COST/BAL (B
LUBE DIL COST/BAL (8)

OUTATS

—

VOYRBE PERFORMANCE
DR9GC PER VOYREE (TONE}
TINE UNDERWRY (DAYS!
RIVERS
§avs
LDRD PORT TIME (DAYS!
DISCHAREE' PORT TINE (DAYS}
LOCx DELAYS {DAYS)
TOTA, VOYRGE TIME(DAYS)

VOYREE COST (%)
CABITARL COSTS PER VOYREE
e
RSt
OPERATING EOSTS PER VOYRGE
6 ‘
BARGE
(VERERD COST PER VOYAEE
PROFIT PER VOYASE
MAIN ENGINE FLEL COST/VOY,
LUBE OiL COSTAY.
EENERATOR FUEL COST/VOY
FUEL { OIL COSTAVOY
PILOTAGE COST PER VOYRGE
PORT CHARGES PER VOYAEE
TRUCAING COST
RAILROAD COS™
TR VOYREE CDSTS

REQUIRED FREIGHT RATE (%)
FTIED{(CA?. , 0. HERD, PROFIT)
VARIABLE

ORERATING
VOYRSE
QURTOTR. VARTABLE

TOTAL RECULWED FREIGHT WATE(S]
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Exhibit &4 {continued)

OPEN HIPVER BARGE
TE BAREE WATERWAYS COSTING MODEL

ADamS SPRINGFIELD SPAINGFIELD

SN YOR  NEM YORK SOSTON
L] n
" ” 140
200 200 200
250 &30 2%
11000 11000 11000
100 0 0
4 ] 0
5 N ] i -
5 k- 1%
00 2500 500
.02 4 R
3 % LN
N7 .17 7
A7 A7 J7
.47 1 7
EN .4 314
W7 28 691
45 L] 5%
k-] X “R
R = =
26 [L] k-1
- o) 324
me 2638 3669
» 5 n
1316 1306 1400
MR 4000 149
A00 00 400
13250 19250 19230
100 0 0
0 0 ¢
amez 2907 ki3
28 &7 -
0 T B
AN 4. 20 451
508 50 54
37 .29 .8



INAITS

——

nE

VESSEL SIZE (WORSEPDMER)
VESSE. SPEED (KNOTS)
LIMT-RIVER
LIMT-DAYS AND SOLNDS
LORDET~R:VERS
LDADED-BAYS AKD SOLNDS
CRPTTAL COST
PRINCIDR., APIOLNT (%)
INTEREST MATE
MMBER OF PERITDS (YEARS!
DAILY CARITAL COST (W)
DRILY OPERATING COSTS ()
DAILY OVENERD COST (8}
. DALY PMOFIY (8
DRILY TUB COBT (s}
LWBE O1L CONSUWLION{GRAL/DRY}
LIBKT-RIVERS
LIBT-BAYS D SOUNDS
LDRDED . i
MAIN ENG FLEL COMG(GRL/DAY)
LIBT-RIVERS
LIGT=PRYS AND SOLNDS
LOED
BENERRTOR FLEL CONG(RAL/DAY!
TE-MIN ENEMRTOR
BARGE-MRIN TENEMRTOR
LR, DFEMATING DRYS

W

CONTRINER CRPRCITY (DINT. )
CARED CAPRCITY

FALY LORDEE (CONT, )
CAPTTRL COST

PRINCIPSL RMOLNT i$)

INTENEST MTE

MMER OF PERIODS (YERRS)
DAILY CAPITAL COST 4
DRILY OPEARTING COET ¢8)
DRILY IMERERD BT (3)
BILY POFIT (5)

DALY BARE OIXT (%)

NG MMGE WRTENATS CISTING MOOEL
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Exhibit 43

e
WEW YO SOSTON NN YORK  DOGTON DN YORK  DCBTON NN YOMK NEW YOB  MNEW YORK  AEN YDRK M YOR
DHICOPEE DUCOWE MLYOKE  HOLYOE MORTHARITD AORTAWETD BREDFIELD EFIE0 UINSOR L. WADESTER  HAATSORD
2% 2% % 20 D% 2% % a0 280 2% z%

[ 94 [ 4] &0 | B4] [ Y] [ 8] [ N ] [ N4 8o Lo 80

[ X &e [ K] &0 [ ] [ X ] [ X:) [ X/] & &0 50
&0 &0 RO &0 0o 60 60 &0 &0 6.0 5.0
0 B0 &0 &0 60 6.0 60 &0 5.0 8.0 60
S00000  SOC000  EOOOOC  EOOCOO $00000 S00000 $00000 00000 B00000 500000 500000
W12 A2 +12 12 12 12 .12 A2 A2 W12 12
-] % x 2 1] 0 -] - 2 20 20
2 o w2 a0 0 o ™ 20 20 20
1430 140 FLX 1Y ] 1420 1430 1430 1430 tA30 1430 430
M w M M ™~ ™ ™ 4 2 20 20
165 183 16 188 1] 1] 165 185 1683 165 165
2063 2083 2043 2053 2063 2063 263 2083 20683 2063 2063
7.7 1.7 . 1.7 T 1.7 T.7 1.7 1.7 1.7 1.7 1.7
7 nt 1.7 1.7 LT 7.7 1.7 1.7 ’7.7 1.1 .7
w2 %2 %2 %2 w2 52 .2 ¥ 12 9.2 9.2
1459 1459 1469 1489 1889 1469 1889 1489 146% 1469 1669

T T T BT B " | 1469 1469 14469 1469 1469 1069
M M3 2 R I3 s m3 3 "3 1763 1763
150 1% 130 150 1% 1% 150 150 150 190 1%

] ] ] ] [] 0 [} 0 0 1} 0

™ ™ W B 0 =0 0 = = 0 0
10 180 180 180 ) o 10 10 10 180 10
180 100 180 100 180 1 10 H ] 10 180 180
5000 500000 300000 300000 300000 300000 500000 300000 00000 0000 500000
2 e a2 .2 a2 W12 a2 a2 22 12 a2
P ) ) 2 ) » 2 » » 2 x
™) s T R s " w 183 I 18 3
30 2] 2 ] 0 20 2% 230 230 2% -

4 41 41 41 41 L} 4l 4l & 41 LH

2 a 2 n n 2 2 2 2 2 a
TS TS 4T3 TS TS AT L] T3 T3 475 LY ]
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Exnibit 43 (continued)

DETK MAAGE
TUE DVEE WRTEMYS COSTING MODEL

TROE ROUTE
LORDING PORT MW YOR  DOSTON MEW YORC  BOSTON NEW YORC  BOSTON  NEW YDA 0EW VDR NEN YOMC  NEW YOBK  NEW YOMK
DISCHWGING PORT DVICOPEE DHICOPEE MLYDE MLYOE MLYDG MOLYOKE  WRLYDKE  JINDSOR LK. WINDSOR LK S. WINDSOR 5. WINDSOR
DV UAY DISTANCE (MILES)
RIVERS u N oM » " (" » o 7 » 5
YT A0 SUNS n 140 s 140 ;] 140 n n ™ 7 n
PLLOTREE COST 18! 200 200 200 200 20 200 200 200 200 200 200
LORD PORT CISTS (8} %000 2000 00D 36000 J6000 36000 %000 %000 36000 %000 36000
DISCHARGE PORT (DSTS (8) 72000  TE000 72000  TR000 72000 72000 72000 72000 72000 72000 72000
TREXING CIS™ (9) 4500 4300 A%0 4500 5760 5760 553 n% 4500 6300 500
OTER ASSURTIONS ,
DIESEL FUE. DIL COST/BAL 1% 88 N -5 5 y 85 .5 .5 5 N 5
LUBE 01, COST/BR. (%) 1% 3% 1% Lw % 3% 1% 1% 1% L% 1%
TS
VOYRGE PERFORMNCE
LG PER VOVABE (CONT.) 180 180 100 190 1 180 10 180 180 10 180
. TINE (NDERY (DAYS) . :
VRS .9 . L@ LR L6 1.08 L0 .7 . .70 2
95 % L % 1L % L% % .9 9% % %
LDAD OORT TINE (DAYS! %0 .50 50 .50 50 50 %0 % . % % %
DISCRRGE SORT TINE (DRYS) .50 .50 20 % ") .50 K" .50 .30 .50 .50
LOCK DELAYS (DAYS) 7 47 a7 a7 Ry a7 a7 T .08 .00 .08
TOTAL VOYAGE TINE(DAYS) in L% L5 e 118 il 118 LR LR am an
VYA COST (%)
CAPITR. COSTS PER VOYRE
e 68s ”" (] (] o 1] 1] 820 620 04 00
e ™ 70 ™ m L] m ™ 7 7 503 %03
OPERRTING COSTS PER VOYREE
e M3 W 06 Wb 4506 =.i 4506 ®X 030 ™ =
0E e % = - = " = B8 “ &1 &l
IMERHERD COST PER VOTREE 2 ™ s 02 s 02 = 29 e ] s
PROFIT PER VOYAGE 2 £ 2 e zs 02 ¥ - = e a3
W DSINE FUEL COSTARN. e IW T% TM s e s 218 ) a7 a7
LUBE Q11 COSTAVOY. s 0 ) ” n 2 » » 8 % %
EEMTOR FUEL COBT/VOY w "% 02 % "2 4% " = ] ™ ™
FEL & QI COST/VOY e AN BT A »17 A6 =17 Y u o m?
PLLOTABE COST PER VOYRGE 400 400 400 0 400 400 400 0 00 %00 00
PORT CHARGES PEA VOYREE 108000 108000 108000 108000  {0ROCO 108000  30MO00 108000 108000 108000 108000
TRUDXING (05~ AS00 4500 4300 4500 ™60 5760 o ns A%00 6300 4500
TOTR, VOVREE COSTS 123130 1291 12369 12100 1439 170 120 120178 12128 1238A7T 121847
MEQIRED FREIGHT RATE (8}
FITED{CRP, , 0. HEAD, PROFITS 1.5 106 1067 1A% 1067 1%19 10.67 9.5 .5 9.3 L®
VORTARE
RERRTING BaR X% A6 BH BE BN .00 =9 =% =3 =
VOYPEE BA.T8 SLIE BAS.10  GSLAS G510  6SB.M8 EM.Gl BI5.4 B2 e Ml
SNTITA. WAIARE 67351 GM6.T2 615 GBLYT  EALIS BT GLET @143 G681 6TR.E]  667.63
TOTR. NEDVIRED FREISHT RMATE 684,06 69978 M. T00% 6L LM E%X 670,97 670 6% TRD

(R CONTAINER: (8}
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Eanibit &6

DEDx DARGE
6 DOREE WATEMIRYS COSTING MOREL

TR
ELDWE: £ UDEME, WINDIOM L WINDNOR (, L YOO KAYOE SPRINF] NS OICORE  ALOMDKE L SMINE. WMDETTR AT
Ty [ 'R NETOE MY YO METE M YO KT IKETO M 0N WD YOR MM YORC MW YORL RN YORK MW YDRX
s
VERE, $17E (MEETOMER) % e =30 % o =0 = e = e w0 [ ] %
VESEE. SPIED (NMOTE:
LI -RIVER - ko [ %] o [ %] o b Lo 18] (%) [ Y] [ § (%] [ 4]
LI7-pAvS AD J0UD6 [ 9] &0 [ ¥ ] [ %) [ €] [ ] o Lo Lo Lo [ §] Lo [ X
LMOED-RIVERS (%] o &o & Lo [ 9] [ 9] (9] [ %] [ %) 0 [ %] (3]
LDOED-1YE B0 A0S o (Y] (%} [ X4 (Y] Lo (%] &0 (%} &0 (% (%} (%)
OWITR. (8T
ML NOLNT (8) 00000 $80000 [ ] 600000 [ ] 00000 00000 00000 00000 00000 00000 00000 £00000
INTERES™ MTE Nt I B it 4 g H 52 A2 A2 .12 Wi W2 12 12
MPRER OF WERICDG (YEANS) » ® ® [ | ] ®n ] . ] » = n -] L]
DAILY CARITAL BT 1w ] e m o w0 o m m m L] w - @
RILY OPERRTING COBTS (8) 1430 140 1430 LS J 1% 105 ] L5 4 ) 14 140 1420 1% L
PRLLY JAWERD CET (%) ) ] [ ] " ™~ N [ ] i~ [ ] ] ] [
WY MOFIT (W 13 18 -] e s s . "] - ] 3 13 g
DRILY TG CIST (8} 2083 63 Wi2 E ) 20483 ns3 083 20683 4] 4] 208 W3 2083
LUBE OI. COMRMPTTON(SR,/DiY) .
UST-RIvES 1.7 1.7 1.7 1.1 .7 . kA 1 .7 ! 1.7 .1 1.7
LinT-mavs a0 300 n? nr 1.7 1.7 1.1 .7 %? .7 7 L1 .7 .7 7.7
Lo L ¥ "2 %2 .2 | ¥ | 83 %2 %2 Ll L ¥ %2 %2 st
Mk 06 RE. DGR/ . .
LIMT-2175 1469 1L ] (L] i3 1463 1459 1443 1063 L] 1.y 1053 1459 89
LIMWT-pAYS AND SLMDE 1963 146% 1463 1469 1963 1069 1459 143 1049 e 1469 1469 146%
LD 173 1% 3 ma 1N m i SJm i3 i j}, *] Yy 4] 134
EDENT RE, COE AL/ TN ’
TE-mis EEMTR [+ ] - 3 m 1w 1% L] wm . » m % 5%
AR - ia SDEMTTR [} [ ] [ ] [ " ] ¢ ¢ 0 [} ¢ [} L}
DL OFERATING DAY m m ™ ] » o » e > » » »n =
SnE
CONTAIMEN CAMCITY (DONT.) w 4 1 190 10 10 1w 0 180 i o H 4 1 ]
OAMIC CARRCITY
ALLY (DADED (CONT, ) 100 e e ] " 10 1] e ] 1o e 180 10
CAPITA, COST
MOCIoN, MUNT 8) 00000 a0 200000 00000 300000 300000 200000 900000 200000 30000 200080 500000 200000
TSRS WNTE JA2 .2 9 0 X 32 a2 i .12 3 3 A8 12
WPEET OF MERIODE (YEARS) = n » » . » [ ] » ] 0 ® &
MY CAPITH, COE? (%) s [T ] [l -3 m ) | wm w b w n s u
RILY DAENNTING COBT (%) 0 m ow [ ] mw m > o w o o w o
BRILY MERMERD CIET {8 4 L] o L o 4l [} # 4 o M “ #
RILY WOFT (8 ] n n n .} fn ] [ u ] [ ] ] u
BRILY JME COET 18 A AT L L] ;] ;] > 3 ] [ ATS s TS TS



TROE WLITE
LDAG TG BONT
DISCHING!NE RORT
E Wt DISTRCE (MILES)
RIVERS
mYs NG MRS
MNE CIET )
LORG POST CORTS 1%}
DINANGE RORT CISTS (8
TRIOG WG (I5™ (8)

HER GSNETIDE
VIR A 01, CT/ERL
WLBE Ci. COST/R 9

amars

VOYRGE PERFDRMANCE
DG PEY VOYASE (CINT, ¢
TINE DOEMR" (DAYS)
RIVERS
YS
DR BORT TINE (DRYS)
DISDWEE DORT TINE (DAYS)
O DEAYE (DAvS)
TOTA. VOYAEE TIME(DAYS}

VOYREE CO57 (8
OETTR. (IETS PER VOYREE
s
NE
IPIMRTINE COFTS PER YOYRRE
b ]
E
OVERERD COBT MER VOYREE
PAOF:T FER VOYARE
MIN EMEINE FUEL CDET/VOY.
LUE I, COBT/VOY.
EMENTIR FUEL [OKT VOV
FUE. § Di. COTAOY
PLOTRGE COF™ FEN VOYREE
PONT DWMEES PER VOYOSE
TR E 5™
TOTA, VOYREE COSTS

MEQLIED SR WTE 0
FIIEDICRE, . 0. HERD, PROFIT)
VARIAKRE

PEMTING
VA
ANTOTAL VARTARE

ToTa. REXINED FREI” MTE
(PR CORIEN: (8}

85

Emhibit 46 (continued)

BED paRgE
TUG IAEE WATEMMYS CDETING MODEL

ELOMER £ LOMDER WINDOOW LX NINDROR (X HOLYOE  MOLYODKE BPDWFIED  SpvixE  TMICDME  «RYOSE SMVINMIFIRD §. w1OSOR 5. wlNOSOT
W YO KETON  MEN YO KETOE WD YO ST ST MEe OB NEW YORK  NEM YORC  MEN YR MEW YDAK  NEM YO
bed n " [ M =" n » a M m 5 s

™ i n "0 »n 190 190 n ] n b ) n b,
200 = 0 . 200 ] o 0 ) 200 200 20 200
TR00 TR000 Y2000 TRO00 7900 00 T 2000 72000 72000 T200 72000 72000
2000 %000 26500 000 2000 2000 . 4 NG 000 X000 26000 2000 %000
00 oS00 A0 4300 4300 A%00 4300 AT 4300 %00 300 300 4300
5 B -} B N N ] N .5 . = N - B N -] N
1% 1% L% 1% % % % 1% 1% 1% % % 1%
10 w ] 1 1w 0 10 10 "] 10 10 i It

K K n B L& 108 BN . | % 1.08 » . ;m
% L X ] LY R 3 %] L % % % % % 9%
% N -] K N ] 5 0 . %0 ® .5 R ] % .50 %
50 % .30 R 20 % .2 .50 .20 . .20 0 %
A 1 o8 .00 .17 a7 AT a7 A7 1 Y .08 .
107 i L 1% k¥ n i 18 Lu 115 107 PR 27
[, . (%] n (1] = o 15 “w % 1) (3] [ 0
% [ ] L1y = m e [1°1 ™ m = = 02 %03
[+° L K 0% 06 L1 Saah 806 - 430§ A3 »a s
ne m " n = [ ] >3 ™" T b} by} 3 &3
e m » »? - w2 nm -} » w 36 2 . 1]
m »n ” »? b} ace m » m ] i3 a 2
X3 1) 3T W% s me k1) % 2706 m 1] a7 =7
w » L") % n ® n n L] " Ld ) %
»m o =» s ae % e «2 m ol m b o
006 [*31 F- mmn »17 Y an »I7 e =17 08 mr? m7
00 00 400 L) 00 00 L) £ -] 00 00 % 400 0
108000 168000 108000 108000 108000 108000 10800 104000 108000 108000 108000 108000 108000
A500 4300 00 %00 &00 4500 a%0c EY, ) 4500 300 4500 €300 a3
12298 =T s 1095 fFa-3) 155100 = 3l 1231% 123269 120 123647 121047
0.0 % LY jFX. 3 10.67 L1 v 10.67 R ) 10,47 1y LY L%
an Bu B® i "o nn b AH N0 aTm X3 an =3 =3

. % 630, 74 A2, % M2 ML 1 B4 50, 1 W [ ] [ [T 3 .31 [ )
L. o.n [ % 2. 14 4. 15 . [N -] T, &8 719 78,15 L .6 “7.a0

#43.03 T . 5. 0 .0 o0, 5% LTS ke 1% e, 06 [ N ] [+ Y1) . 31 7% 1
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Exhibit &7

SUMMARY OF TUG-BARGE COSTING w00, SIMALATIONS

Required Freight Rats snd Cost por ToneMils

($/ton or §/container)

Tank.
Tani.C]apn TanicDirty Double Bkin Coversd Heppe:r Opan Nopper Dok
Origin wa (S pue L] ($per | WFR ($ par L] (% por L] (§ par
($ por tan- (Spor | tone | (S par Jton | (§por | tene | (§ por | tom. | WA (3 per
Destingtion Niden tan) aile) ten} | atle) | ten) | wile) | tan) | mile) ton) sile) | container)

1nbound
Now York to

Mpnehester 8 - - - - - - - - - - [ R )]

East Windesr 143 - - - - - - - - 5.13 0.035 -

South Windeor 135 - - - - - - 4.0 0.0 - - £76.9)

findaor Locks 143 - - - - - - - - - - s8,47

£. Longeesdow il - - - - - - - - 5.29 0.033 -

Springfisld 1% 3.07 0.020 2.95 s.a1y - - - - 5.2 0.034 -

Chicopas 150 - - - - - - - - - - .06

tiglysim 183 3.1 o.01% - - 3.3 0.0 5.07 9.031 5.3 0.033 [< "9 }]

Narthanpton 1 - - - - - - - - - - 1.0

Amharet mn - - .07 | 0017 - - - - - - -

Grawnfisld ) - - - - - - - - - - 690,38

Enfiald 343 - - - - - - - - - - 0.

Hartfard 145 - - - - - - - - - - 676.93
New Haven to

Springfisld ” .o 0.02) 2.1% } 0,072 - - - - - - -

o] yoke 106 2.3 0.0n2 - - 2.4 g.013 - - - - -

Amharet 120 3.8 0.047 .. .01y - - - - - - -

Epat Hempton 113 3.0 a.a3%0 - - - - - - - - -

Suffiald mn - - .22 0.054 - - - - - - -
Bosten to

Hertford n2 - - - - - -1 1.2 0.0 - - -

Chicepes m - - - - - - - - - - (1. 0%, ]

Halyole 14 - - - - - - 5.5 0.023 - - 100. 36

4 - - - - - - - - - - 700. 5%

Soringfisld nr - - 3.7 | 0.007 - - S.u 0.02% - - -
Rooky #ill ta ,

Lant Nempton o 2.49 0.051 - - - - - - - - -
Comentton ta

Wi neinar 7”0 - - - - - -] 6.4 0.034 - - -

Chd sapes s - - - - - -1 3D 0.021 - - -

wilreime » - - - - - - §.40 o0.01% - - -
Pornmeyivenia ts

"t Ton 70 - - - - - - - m.1n 0.0a0 -

Longaendew 4%0 - - - - - - - 19.02 0.042 -
West Yirginis to

u. Tem ATO - - - - - - - - ..72 0,040 -
Kehtuticy te

M. T L - - - - - - - - .95 0.y -
Qutbeund
Mansheatsr te

Mew Yark City 145 - - - - - - - - - - 684.93
Hartferd ta

Mew Yark City 676.93
Mindegr L ocks to

Mow Yerk City 143 - - - - - - - - - - 478,47

Bosten 204 - - - - - - - - - - £%.20
[. Longeeades ta

Wow York City 161 - - - - - - - 483.03

Sonton b - e - - - - - - - - - - .73
Springfield to

New York City 1% 3.07 0.020 - - - - - 5.2 0.034 83,03

Boaton 27y ¥.n 0.012 - - - - - LN ) 0.027 .73
Chicopes to

Mew Yord City 188 3.2 0.020 - - - - - - - - 84,04

€11 zebeth 170 3.2 a.m9 - - - - - - - - -
Holyols to

New Yarik City 43 - - - . -] 3.3 0.003 - - £34.03

Seutan I - - - - .8 0.026 - - 0. 3%
Florencs t»

New Yore City 1 - - - - - - - - - - [N M
Florence ts

Mew Yorx City 15T - - - - - - - - - - [ W
Adume to

New Yotk City 200 - - - - - - - - 5.37 | 0.027 7.3
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were refined. The RFR's resulting from the final model runs were
reviewed with the operators who confirmed that they were reason-
able for the service to be provided.

D.2 ALTERNATIVE MODAL RATES

Rates for competing modes of transportation were obtained
from public records and interviews with carrier personnel. The
most important competing modes are pipeline and railroad. Pipe-
line tariffs are required to be publicly filed by the Federal
Energy Regulatory Commission (FERC). Trucking rates are less
important from the prospective of competing linehaul carriers,
but are required to calculate distribution costs prior and subse-
quent to movements by barge. Local drayage costs were obtained
through interviews with trucking company personnel and public
records of regulatory proceedings.

D.2.1 Railroad Rates

Railroad rates were obtained from the latest (1983) waybill
sample collected by the ICC and abstracted by ALK Associates,
The national data were screened using the criteria for inclusion
shown in Exhibit 48, Railroad rates are not shown to protect
company confidentiality.

A sample of these rates was tested by calling railrcad rate
departments to determine if the data were representative of their
movements, The rate qguotations confirmed the accuracy of the
sample data, particularly with the largest tonnage movements.

D.2.2 Pipeline Rates

Mobil Pipe Line Company provides pipeline service between
Providence, RI, and Springfield, Hartford was formerly a desti-
nation but was eliminated by Mobil's FERC Tariff No. A-1016 ef-
fective January 1, 1984. The current rate for gasoline delivery
from Providence to Springfield is $0.7725 per barrel or $5.964
per s?ort ton. Por the 85-mile pipeline, this equals $0.070 per
ton-mile.

Jet Lines, Inc. provides pipeline service for distillates
between New Haven and points in the study area: Bradley Airport
in Windsor Locks, CT; BEnfield, CT; Melrose, CT; Ludlow, MA;
Springfield, MA; and Westover, MA. Distillates also may be



Exhibit 48

CRITERIA FOR DATA INCLUSION DURING
WAYBILL SAMPLE SCREENING

1. COMMODITIES
Lovel of Aggregation
STCC Number STCC Nams (Digits)
10 Metallic Ores 3
11 Coal 2
la Minsrals 3
28 Chemicals 5
29 Petroleus Products 5
32 Clay, Glass, Stone 5
33 Primary Metal Products 3
40 Scrap - &
2. ORIGIN AND DESTINATION FREIGHT STATIONS
Connecticut Massachusstts
Bloomfield Mmherst Ludlow -
East Hartford Arwmory Milton Falls
East Windsor Belchertown Mont agus
East Windsor Hill Chicopes M. Tom
Hartford Chicopes Falls Northaspton
. Manchester Deerfisld Palmar
S. Manchester E. Desrfield - S. Deerfisld
Suffisld €. Longmeadow Springfield
Thompsonville E. Hampton Taylor Strest
Warshouse Point Erving Thres Rivers
Windsor Gresenfisld ¥. Springfisld
Buckleand Holyoke Westfield
Indisn Orchard Yoronoco
3, DESTINATION AND DRIGIN BEA'S
Nusber Name
1 Bangor
2 Portland
4 Boston
5 Providence .
. & Hartford/New Haven
7 Albany/Schenectady
12 New York City
14 Willismaport
16 Pittsburgh
18 Philadelphia
19 Baltimore
6063 West virginia
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loaded into the pipeline in East Hartford for shipment to the
same destinations. Exhibit 49 shows rates currently charged for
this transportation. Rates for movements from New Haven are
$2.961 to Bradley Airport and $§3.191 to Springfield, On a dollar
per ton-mile basis these are $0.047 and $0.048, respectively.

D.2.3 Trucking Rates

Trucking rates were obtained from interviews with trucking
firms that serve the area. Exhibit 50 shows rates for scrap
metal, freight-all-kinds, lumber limestone, packaging materials,
chemicals, $#2 distillate oil, #6 residual o0il, and containers,

The costs for drayage, or local moves by truck, in the study
region were obtained from a shipper using these services. The
usual cost is $.50 per ton for the first mile moved and $.10 per
mile thereafter. Exhibit 51 shows these costs for one to
30 miles in dollars per ton and dollars per ton-mile.



90

Exhibit 4%

XET LINES, INC. PIPELINE RATES FOR DISTILLATES!,?2

{1985)
Dollars per | Dollars per
Origin Dest ination Mlles short ton tonenils
New Haven, CT 8radley Airport, CT 63 2.961 0.047
Enfleld, CT ’ 62 2.9l 0.048
Melrose, CT 57 2.961 0.052
Ludlaw, MA 74 3.191 0.043
Springfisld, MA 67 3.191 0.048
Vestover, MA B84 3.151 ¢.038
East Hartford, CT | Bredley Airport, CT 1% 2,303 0.121
Enfield, CV 18 2.303 0.128
Melrose, CT 13 2.303 0.177
Ludlow, MA 30 2,533 0.084
Springfield, MA 23 2,533 0.110
Wentover, MA 40 2.533 0.063

lsource: F.E.R.C. (1.C.C.) No. 6-=Supplement No, 5, effective Miy 15, 1983,
2pistillates ® 6.580 barrels per short ton,
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Exhibit 50

FRE IGHT RATES FOR CURRENT
TRICK MOVEMENTS WITHIN STUDY AREA}

Truck
Road Capacity Dollars Per Doliswrs pst | Dollers Par Dollars
Origin Dest inat ion Miles Commodity in Pounds| Hundiredwsight Container Short Ton Per Ton-Mile

New Haven Speingfield &2 Residual , #6 50,00 - 6.85 0.110
Gasclire 56, 000 - 5.04 0.0%

Hal yoks 71 Distillete, #2 50,000 - 1.3 0. 108

Crmaicals 40,000 - - 4.00 0.056

Asherat 22 | Remioual, #6 0,000 - - 8.5 0.102

Rocky Hill Fust Hempton AS Gemoline &0, 000 - - 3.3 0.083
New York City | Holoykse u1 Freight, all kinds | 30,000 1.9 - %.80 0.282
Container 36, 000 - SW. - -

Manchestar Container 36, 000 - 42%, 00 - -

Boston Hel yola [ Freight, all kinda 30, 000 l.aé - .20 0,328
Container 36,000 - 72.% - -

Hal yoke New York City | 1l | Contsiner 3 ,m0 - 578.72 - -
Boaton - Container 36,000 - m.x - -

Sgringfield New Yark City 132 Scrap paper 40,000 $0.75 - $15.00 0.114
Scrap metal 2, 000 1.96 - ».20 0.297

Freight , al) kinde X, 00 1.9 - ».20 0.297

Bast on 87 - | Lusmber 40,000 0.50 - 10.00 - 0,115

. Scrap matal 40, 000 0.50 - 10.00 0.115

Freight, all kinde 3,00 1.43 - %.a8 0.32¢9

Fest Hampton 25 | Distillate, #2 56,000 - - 4,05 0.182

Adems Mow York City 154 L imnatone 4 000 1.0 - 20 .45 0.133
Boston 17 L imestone A, 000 &3 - 2.5 0.m5

Hanchester New Yark City 118 Container 3,000 - 425.00 - -
Chicopee New York Cikty 19 Packaging o0, 000 2.0 - a0.00 0.288

lsource: Rates from quast ionnaires respondents end trucking compenies opstat ihg in sres.

IRound trip with loaded and empty container,
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Exhibit 51

LOCAL DRAYAGE RATES FOR
ORY CARGO IN STUDY REGION!

Dollars Dollars per

Distance per Ton Ton-Mile
1 $ .50 $0. 500
2 .60 0.300
3 .70 q.233
4 .80 0.200
5 .90 0.180
[ 1.00 .166
7 1.1D D0.157
8 1,20 0.150
9 1.30 0.1la4
10 1.40 0.140
11 1.50 0.136
12 1.60 g.133
13 1.70 0.131
1a 1.80 a.129
.15 1.90 .127
15 2.00 0.125
17 2.10 0.124
18 2.20 0.122
19 2.30 0.121
20 2.40 0.119
2l 2,50 2.118
22 2.60 0.118
23 2.70 0.117
24 2.80 0.117
2 2.90 0.116
26 3.00 0.115
27 3.10 0.115
28 3.20 0.114
29 3.30 0.114
30 3.40 G.113

1St.:m:t:s :

Interview with local shipper
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E. POTENTIAL RIVER TRAFFIC

E.1l USER_SURVEY

The user survey was made in two stages. The qualifying
stage included a telephone interview to each of the 605 potential
users that were identified as described above in Section C.2. and
the completion of a Qualification Survey Form by the interviewer.
A sample copy of the form is shown in Appendix D.

The results on the forms were carefully reviewed to identify
those shippers and receivers who handled truckload size or great-
er guantities of liquid bulk, dry bulk, neo=bulk, or container-
ized commodities.

All respondents who had these kinds of shipments in 1984
were determined to be qualified for the Tonnage and Rate Survey.

Those -respondents who indicated no interest in using river trans-
portation but who were qualified shippers, were included in the
follow-up survey and were sent questionnaires.
The questionnaire was designed to collect information about:

e Current shipments and receipts .

e Future shipments and receipts

e Origins and destinations

e Lot sizes

® Modes used

® Frequency of shipments

e Container utilization

e Ocean ports used

e Time constraints

® Service characteristics

e Rates charged by land modes
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e Ancillary costs of
-=-Prior movements
--Subsequent movements
--Transfers between modes
--Handling
--Demurrase

¢ Estimated savings per ton necessary for shift to water
mode.

A sample copy of the Tonnage and Rate Survey Form is shown in
Appendix E, along with a copy of the cover letter.

A total of 256 Tonnage and Rate Surveys were mailed out to
respondents. Follow-up telephone calls were made after 7 days if
the guestionnaires were not returned. A total of 23 written
forms were received and 64 additional forms were completed
through telephone interviews., Out of the 256 questionnaires
mailed to respondents, 87 were completed.

E.2 POTENTIAL RIVER TRAFFIC

The results of the Tonnage and Rate Survey show that
1,005,837 tons of inbound bulk freight could have used barge
service on the Connecticut River between Hartford and Holyoke in
1984, In addition, there were 3,670 inbound container movements
and 4,288 outbound from the study area via ocean ports. Exhib-
it 52 shows that both liquid and dry bulk commoditles were sus-
ceptible to diversion on the river.

Not all of the movements shown in Exhibit 52 would shift to
the river. The comparison of barge costs and current land mode
costs shows that containers, both inbound and outbound, can move
significantly cheaper to ocean ports by truck. Some small lots
of coal are more economic by truck and rail.

E.2.1. Liquid Bulk Movements

Pipeline is the major mode for #2 distillate o0il movements
from New Haven. Gasoline generally is delivered into the regien
by truck from New Haven. Small lots of heavy distillates and
chemicals are brought in by truck, but railcars are used for
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Exhibit 52

1984 SHIPMENTS THAT COULD HAVE USED BARGL SERVICE ON THE COMNECTICUT RIVER BETWEEN MARTFORD AND HOLYOKE!

Via Current Lot
River Barge Current Rate Size Total
Comsod) ty Barge Type Origin Destinatlon Terminal cont Modes | ($/ton) | (tonm) Tons
1nbound
Fusl 0il1 #2 Tank~Cleen New Haven Springfield Springfisld 2.28 P 3.19 1,533 28,000
Springfield Springfield .18 [d 3.)9 - 57,143
Springfield Springfisld 2.28 P 319 1,266 29,000
Springfield Speingfield .28 4 3.19 1,575 37,500
Springfisld Springficld .28 r . 100 .
Holyoks Halyaks .57 . P 3.19 - 19, 000
Asherat Holyoks 5.6] P&T 7.24 - 7,237
Amherst Holyoke 5.61 P 3.19 7,260
Enst Hampton Holyoks J.a Par 7.24 - 4,000
Gasoline Tank-Clesn New Haven Springfisld Springfield 2.28 T 5.84 28 70,000
Rocky Hill East Hempton Holyoke 2.9 T 3.73 ] 1,500
Fusl 0i1 M ‘ Tenk-Dirty New Haven Spr.lngfnld' Springfisld 2.19 T 6.85 23 1,136
Fuel 011 #5 Tenk-Dirty New Haven Suffield Windsor Locks 8.2 T 6,85 25 0
Asharst Holyoks 2.3} T 8,88 4] 1,478
Springfield Springfield 2.1% R = 100 .
Boe ton Springfield Springfisld 3.76 (] * 106 .
Chemicels, Liquid Tank.Doubls Skin! New Haven Holyoks Holyokse 2,49 H 4.00 20 30,000
Rock Seit Covered Moppsr | Boston Hartford Sauth Windeor 1.29 r * {1,000 »
Comant Covered Hopper New York Stats| Windsor South Windsor 5.43 ] . 100 L4
Chicopes Chicopes 5.23 R - 100 b
Wilbrahea Springfield &.40 R L 100 .
Coal Open Hopper Penneylvenia Ht, Tom Holyoks .72 R * "100 -
Longesadow Springfield 19.02 T 18,65 25 2,3%
West Virginia | Mt, Toa Holyoie .12 L] . 100 4
Kentudky N, Tom Springfield 18.9% R . 100 .
Contatner Deck New York City | Grwenfleld Holyoke 11622 T 698,35 {a)?
Northaspton Holyoks 7109.70 T £91.83 (268)
Chicopes Chicopes 70L.62 T 684.06 - (33
Enfleld ¥Windsor Locks 686 .59 T £70.97 - (258)
Windsor Locks | Windsar Locks £%4.,19 T §78.47 - (1,388)
Hanchestar Sauth Windear T02.02 T 686,93 (18)
Manchestst South Windsor 102.02 1 686,93 (3%
Manchester South Windsar 0z.02 T 6846.93 (20)
Hartford South Windsar 692.02 T 686.93 {1,630)
Total Bulk 1,008,837,
Totsl Containers (3,670)
Outbound
Container Dack Chicopes New York City | Chicopes 701,62 T 584,06 (33)
Florencs New York City | Holyoks 0.7 t 684,83 (333)
W. Springfisld} New York City | Springfisld 700.17 1 583,03 {400}
Springfleld New York City | Springfield 700.17 T 683.03 (a3)
New York City | Springfield 700,17 T 583.03 (267)
Now York City | Springfield 700,17 T 683.0% (8)
Windsor Locks } New York City | Springfield 716.30 T §78.47 (1,000)
Nanchestsr New York City | Scuth Windsar 702.02 7 £85.93 (&)
Hartford New York City | South Windsor 92,02 T 676,93 (25)
Adans New York City | Moclyokse 815.20 T ™ (2,13
Totsl Contginers (4,208)

I'SOUE.I

subasguent moves By other modes and transfer costs,
INusbars in perentheses denats nusber of contaliners.

*Suppressed o maintain compeny confidentially.

BEC/TES Qualification Survey, Tonnage and Rate Data Queatlonneire, ICC Weybill Semple, and interviews with shippers,
arge cost in dollers per ton for bulk shipments end duollars per contalner for containerized shipments,

Barge cost includes prior snd




96

large volume movements to power plants. The lower viscosity oils
such as #4 and #6 can not be shipped by pipeline. There are no
liquid bulk movements outbound.

E.2.2., Dry Bulk Movements

. Dry bulk commodities are principally rock salt, cement, and
coal. The first two originate in New York State and are de-
livered by rail.

Coal generally arrives by rail, except for smaller shipments
of anthracite that is trucked in for home and industrial heating.
The major movements are for power plants that are generating
electricity. There are no dry bulk movements outbound.

E.2.3 Neo-Bulk Movements

There are no neo-bulk movements inbound or outbound that
could use barge services, :

E.2.4 Container Movements

A total of 3,670 inbound container movements during 1984
ware identified. These averaged 15 to 20 tons and represented a
maximum weight inbound of 73,400 tons. The material carried
varies widely from chemicals in drums to paper and other raw
materials used by the manufacturing industries located in the
study area. Some finished products are also imported for distri-
bution within the northeast states.

A total of 4,288 outbound container movements in 1984 were
identified. At a maximum average weight of 20 tons, these would
total 85,760 tons outbound in 1984, These exports included lum-
ber, paper products, machinery, and dry chemicals.

The principal ocean ports that were used for container ship-
ments were New York City and Boston.

E.3 PROJECTED WATERWAY USE

The eccnomic forecasting variables described in Section B.
above were selectively applied to the identified commodity move-
ments to determine expected future production and consumption in
the region and the subsequent derived demand for transportation
services.
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E.3.1 Forecasting Methodology

The forecasts were based on a series of three processes,
For the initial years, 1985 to 1990, the shippers and consignees
were asked to identify the changes that they expected in their
current traffic that was susceptible to river service. When that
information was supplied, it was used to forecast the first six
years' traffic level (1985 to 1990},

When no customer provided data was available, the following
intermediate stage process was applied earlier. REMI regional
forecasts were the basis for projecting the intermediate 1991 to
1995 traffi¢ levels.

The long term projections from 1996 to 2040 were straight
line extrapolations of the REMI forecasts from 1990 to 1995.

E.3.2 Forecasting Factors

The forecasting factors are shown in Exhibit 53. Since REMI
forecasts are in terms of nominal dollars, it was necessary to
reduce their values to 1984 dollars by applying a forecasted
Consumer Price Index adjustment. The factors were then selected
for their application to the commodity in guestion.

Imports to the study region counties have been forecasted by
REMI for 49 industry sectors. The appropriate importing in-
dustries for river traffic developments are:

e Distillate o0il #2--Petroleum products (SIC 29)
e Chemicals--Chemicals (SIC 28)

® Cement and Salt--Stone, clay, other non-metallic
minerals (SIC 32)

Since the consumption of heavy distillate oils $#4 and #6 is
for electric generation, the Public Utilities (SIC 49) category
for imports into the region would not be appropriate. This mea-
sures imports of electrical power, not imports of the production
factors such as o0il and coal that are needed to generate elec-
tricity. The appropriate index is Self Supply which measures how
much of the inputs for the Public Utilities sector are obtained
locally. ‘

For consumption of gasoline, which is primarily used for
automobiles, the direct measure of expected regional population
was used.
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Exhibit 53

FURCCASTING FACTORS FOR BEMEFIT AmALYSIS'

19 19 1990 " b mwn 010 2030 000
Immoen/mupeny gy Covntiee
Comameyr Prise 1nsex 3.0 m.n AT8. W 3006 - - - - N
=alint in in THES 1.000 1.004 .92 1.4 1008 T80 1.90 3.000 m
ATy
trolewn presucts (29) (ailiien nemimsl §) <17 JIHIE ] SAI - - - - -
(fer 92 all) tedllion 1984 5] « 4377 «JI226 277 I - - - - -
«=int ia to 1904 1.000 - 1.008 1.0 1. 906 ., 1.403 .57 a0 5,198
Owaicals (20) {pillion ramiml §) «AFT1S a3 J89 ST | - - - - -
{alllien 9P §) AT AN 33630 SHP | - - - - -
a=fistio ts 1904 1.000 1.0%1 .27 1,304 1483 1.m2 1.940 .M 2,814
Stene, eley, sie. (32) (wlllien meminal §) R )] LA 7157 P08 | - - - - -
(for emnt ot wuit} (willien 1984 §) 08343 JDASTE 03T 4T | - - - - -
—Ratis ta 1994 1.000 093 1.218 1.9 1,408 1470 1.07 2,11 2.344
fif sy
wilities (49)  (willisn nemiral §) + 35004 I8 52120 S| - - - - -
(foe #4 and #¢ 8i) (pillion 1904 §) « T3008 e ~J5%0 AN | - - - - -
-t emal} -t is te 1904 1.000 1.0M 1.9 1.2 1.308 1.50% 1.13 1,97 T
Fﬁa{ {tvousante ) .00 .6 419,354 [ Ve ] - - - - -
or ina) —fatis Lo 1904 1.000 1,008 1.052 1.0m 1,934 1.2% 1.29 1,30 1,862
Jartfand Coymty
Covmmar Frion Lewow nr.Mm 13000 AFL.OAT .36 - - - - -
—Astis ta 904 1.000 1 1. 244 1.426 1.0 2.412 2.9% .00 1.
L
Euio- pragutts (29) (villien meminal §} 48517 «1503 1,004 1795 ! - - - - -
(for #2 ail) (sdllian 198s §) 48317 07 m S0 | - - - - -
~Aukis te IR 1.000 1.9% 1.0 1.m 1.2 TAM .50 1. 78 1.910
Ceajcals {20 {villisn mamival §} ST284 +SAT28 1.0 1. 00 - - - - -
(eillion 1984 §) 57148 41130 STHETY S0 - - - - -
~fistis ta 19N 1.000 1.087 1.30) 1.5a1 1.701 1.0 L. 1. 1.9
Sterw, tlay, wte. (31 (wiliisen aemisal §) <Py 1133 R 2| - - - - -
{for comset. et salt) (pillien 1904 §) 9% +1054) 11222 J30 | - - - - -
—fiot in Lo 1904 1.000 1.061 1.2% .34 1.084 .02 1.9 1.1 .40
f J
ﬂ'ﬂﬂnm (49} (sillion ramirsl §) g THMS | OO | 1IN | - - - - -
(For 44 avs 9 all (niilion 1984 8] +A5047 R 30 Su - - - - -
o seal) =fstin ta TS 1,808 - 1.00% Tei12 1.218 1.7 133 1.748 1.0 2.172
m {thousands ) [ K, 1 [N 3. "IN - - - - -
or }] —hetis ts T9R 1.800 1.%2 1054 1,306 1.1 1.2 1.3 1,400 1,008

Ysourses Negimmel Coommic Wedels, Ine. Comtrel Furwmmsts F3-353 (1982 te 1993).

Straight line prejactions 1993 ts DA,
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After the forecasting factors were adjusted to constant 1984
dollars, ratios were computed to measure change against the 1984
base year.

E.4 ESTIMATED SAVINGS

The transportation cost savings were calculated for 1990,
and each subseguent tenth year. The savings were determined by
forecasting future traffic and then multiplying the tons by the
cost saving per ton in 1984 to determine savings in future
years.

The calculation of economic benefits is shown in Exhibit 54.
For each commodity the cost saving per ton by barge was deter-
mined by subtracting the barge cost from the land mode cost shown
above in Exhibit 52. The cost saving per ton was multiplied by
the number of tons shipped in 1984 to determine the 1984 benefit
in dollars. The result was $3,146,3%0 for 1984,

. The annual traffic for 1985 and 1990 and the decade years to
2040 was forecasted. The 1984 cost savings was then applied.
The results shown on Exhibit 54 are the ‘traffic in tons and the
expected benefits in 1984 dollars for 1985 and the decade years.

The base year was established in 1990 as the first year
after construction of the project. Benefits for 1990 and decades
from 2000 to 2040 were calculated. The total navigation benefits
are shown in Ehxibit 55. The present value of the incremental
savings over the project life are shown for each decade. They
total $54,861,096. Alsc shown are the annual benefits which
total $#4,678,498.

E.5. RIVER RELATED DEVELOPMENT

Both Massachusetts and Connecticut have undertaken Connecti-
cut River-related projects which will have regional economic
impacts, The Connecticut State Department of Environmental Man-
agement, in cooperation with the National -Park Service, has in-
stituted the Connecticut River Action Program, designed to in-
crease public access to the river's resources and to spur local
community development. The Connecticut River also plays a promi-
nent role in the Massachusetts Heritage Park program, with one
park completed in Holyocke, adjacent to its historic canals, and a
new park now underway upriver from Holyoke at Turner's Falls.
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Exhibit 55

NAVIGATION BENEFITS

Interest Rate: 8 3/8%

Project Life: 50 Years
Base Year Decades
1990 2000 2010 2020 2030 2040 Tatal

Shift of Mode Beneflita:

Projected Tonnage 1,180,565 | 1,462,776 | 1,829,028 | 2,196,931 | 2,563,803 | 2,930,820

Benefit (Savings) 3,738,393 | 4,506,261 | 5,296,365 | 6,117,395 | 6,937,977 | 7,758,257

Present Value of

Incremental Savinga 43,837,219 | 6,391,036 | 2,848,721 | 1,227,324 451,964 105,032 54,861,096

(over project life)
Annual Benefitas 3,738,393 545,021 242,936 104, 665 38,526 8,957 4,678,498
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E.5.1. Riverfront Recapture

The Riverfront Recapture Plan is a long-range plan for the
west side of the Connecticut River between Windsor and Wethers-
field and between the Bulkeley Bridge and the Hockanum River in
East Hartford. The Plan calls for a linear park extending along
the Connecticut River between the Bulkeley Bridge and the Hock-
anum River in East Hartford. The park development is tied to a
reconstruction of the 1-91/1-84 interchange and an effort to
reduce barriers to downtown development north of I-B4.

Spinoffs expected from the project include:

© New office and industrial development in Bartford's
North Meadows;

o New housing and mixed-use residential/commercial devel-
opment in the downtown and Colt Park area; and

¢ Possibilities for long range development of a 200-acre
industrial/office park.

Alsb.included in the plan is a pedestrian bridge to span the
Connecticut River and link the Bast Hartford and Hartford
pedestrian walks.

E.S.Z. Brainard Pield and Brainard Industrial Park

Brainard Airport occupies a 201,58 acre site approximately
two miles southeast of downtown Hartford. The site is bounded on
the east by the Connecticut River dike and on the south by the
Metropolitan District Commission's Water Pollution Control Plant.
Land developments with mixed commercial and industrial uses lie

to the west and the proposed resource recovery plant site is to
the north,

Brainard Field is a reliever airport which diverts general
aviation traffic from Bradley International Airport. The airport
and its facilities are in good condition., However, in terms of
its operation, expenditures currently exceed revenues.

Redevelopment of Brainard Airport as an industrial park is a
potential project and is linked to the Riverfront Recapture Pro-
gram and efforts to promote economic development by the Depart-
ment of Planning in Hartford. An increased tax base for Hartford
and increased employment opportunities are the prime objectives
related to the conversion of the airport to industrial use,
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An existing industrial complex, Brainard Industrial Park is
located adjacent to the Brainard Airport which has an area of
about 140 acres and approximately 69 businesses and public uses,
Sales offices, supply and distribution centers and service pro-
viders comprise the majority of the companies located in the
park. Transportation related facilities, including diesel truck
repair, truck sales and truck rentals, are numercus. Very few
businesses actually are involved in on-site manufacturing; most
uses could be classified as commercial rather than industrial.
The type of manufacturer found in the existing park are very
small firms, employing relatively few people and located on sites
or less than 2 acres,

E.5.3. Implications of Future Development

There are several implications of the changes from a pri-~
marily industrial to a post-industrial economy for this study.
Quantities of bulky and heavy raw materials and finished products
characteristic of industrial manufacturing are not characteristic
" of the major types of goods and materials now produced. Improved
transportation systems such as rails and roads make the shipping
of products quicker than traditional water transport.. Container
shipping makes the handling of many goods, especially those re-
quiring one or more modal interchanges, an expedient method. The
relatively high-value of the commodities often result in shippers
favoring modes of transport that offer rapid transit times and,
with just-in-time inventory systems gaining favor, transit time
has become even more important.

Of additional interest, the Western Massachusetts Economic
Study indicated that rental rates were well below the national
average for industrial space in 1981, The cost in Massachusetts
counties was about $2.50/square foot and in Hartford County about
$4/square foot compared to an average of $10/square foot cost for
128 cities surveyed nationwide. The cost per acre of industrial
land also was less than half that of the cities surveyed, These
lower costs, combined with the availability of waterborne trans-
portation through an extension of navigation on the Connecticut
River, could help the region to retain existing manufacturing
businesses or, potentially, to attract users dependent on water
transport.
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E.6 FUTURE DEVELOPMENT PLANS

A survey was performed by telephone and personal interviews
to collect information about development plans within the study
area that could impact the potential use of barge service on the
Connecticut River. The survey involved 40 individuals from
38 different agencies. These groups included local and regional
pPlanning agencies, state government agencies, development cor-
porations, eccnomic development research firms, and real estate
firms. A list of the agencies and persons interviewed is shown
in Appendix F.

The primary focus of the survey was to determine if develop-
ment plans existed that would result in the construction of
facilities that would either consume or produce materials that
would have a potential to use barge services. The survey find-
ings are reported below within four subdivisions based upon geo-
graphic regions. These sub-groups appear to be somewhat homo-
geneous internally, particularly from the standpoints of develop-
ment trends taking place. These are: Northern Hartford County
and Tolland County, in Connecticut, Greater Springfield and sur-~
rounding communities, and Holyoke-Chxcopee and surrounding com-
munxt;es. -

E.6.1 Connecticut Communities

Although substantial development is taking place in Hartford
County, most of those interviewed substantiated the finding re-
ported in the Economic Baseline section of this report that the
economy is shifting away from manufacturing toward the service
sector. Development in Hartford County can be characterized as
either spin-off developments that are directly related to the
insurance industry that has established its core in Hartford; and
construction of corporate office headquarters and the commen- ~
surate expansion of the real estate industry. Industrial devel-
opment that is occurring is either for general commercial or
light industries, primarily involving warehousing facilities.
These types tend to be highway-oriented facilities that have
selected locations along the Interstate 91 corridor. According
to those surveyed, none of the new development taking place in
Northern Hartford County would generate demand for barge serv-
ices. .

Despite the presence of navigation south of Hartford, only
the petroleum industry has taken advantage of this transportation
mode, According to the Connecticut Petroleum Council, no plans
exist within the area for either the expansion of existing
petroleum facilities or for the development of new terminals.
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The Water Resources Unit of the Connecticut State Department
of Environmental Protection is one agency that is responsible for
issuing permits for development adjacent to the Connecticut
River. According to this agency, development planned for land
bordering the River is for commercial and recreational use,

Based upon the plans of Hartford's Riverfront Recapture and the
planned marina facility in East Hartford, it appears that water-~
front property will not get encouragement for having industrial
use, Industrial development is light in character, principally
involving warehousing facilities located on sites afforded good
highway access. For example, Griffin Center located between
Windser and Bloomfield, Connecticut includes approximately

600 acres involving primarily corporate cffice development and
light industrial and warehousing facilities. Additionally,
Hazelwood in East Granby, Connecticut, is also being developed
for light industrial/warehousing uses. According to the real
estate leasing agent from Culber Land Resources responsible for
these industrial parks, those firms that do ship goods utilize
truck transportation and sometimes rail transportation. No plans
exist to market land for heavy industrial development, so it is
the expectation of the leasing agent that none of the facilities
will be involved in shipping raw materials or bulk commodities.

The Project Supervisor fotr North Meadows Business and Indus-
trial Development Park, located along Interstate 91 north of
Hartford, stated that industries in Bartford are generally not
interested in river shipping due to poor access to the River,
Interstate 91 and earth dikes form physical barriers to the
River, making access difficult or impossible, For example, the
North Meadows Project contains a 24 acre parcel that is being
marketed for industrial development. However, it is located on
the west side of Interstate 91 and has poor access to the river.
It does, however, have good access to the highway.

A resource recovery plant in the South Meadows section of
Hartford is being designed to process up to 2,000 tons of munici-
pal solid wastes per day. By 1981, about 39 Connecticut towns
had passed resolutions indicating interest in participating in
the solid waste recovery system. The wastes will be collected
with municipal garbage trucks and then transloaded to larger
trucks for delivery to the plant. Coal may be shipped up the
Connecticut River to a location in Hartford below the current
head of navigation,

The development trends now occurring in Northern Hartford
County appear to be also influencing the nature of development in
Tolland County, located to the east. According to the Windham
Regional Planning Agency, which includes Tolland County, the
development taking place would not utilize barge services on the
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Connecticut River. Educational and governmental institutions
comprise the largest employers in the area. The agency estimates
that only one job in seven is industrial., The most significant
development now taking place in Tolland County is located in
Mansfield where the University of Connecticut is building a re-
search and development center. Based on the development occur-
ring in Tolland County and the nature of the economy and employ-
ment base there, it cannot be expected that any number of poten-
tial barge shippers will be generated there.

E.6.2 Greater Springfield and
Surrounding Communities

Like Hartford, a substantial amount of development is taking
place in this area of Massachusetts. Based on the statements
made by those surveyed, no current development plans exist that
will result in potential users of barge services. However, op-
portunities for the creation of new development that may lead to
potential barge users may be generated by the new industrial land
resources being planned and developed in the Springfield area as
a result of numerous aconomic development efforts. Despite this,
according to those surveyed the land will be targeted to light
industry for clean development. Furthermore, the sites now being
planned or developed are already serviced by rail transportation,
a factor which many believed would substantially dilute any de-
mand or need for barge shipping unless, of course, the cost would
make it advantageous.

Three industrial parks in Springfield are being developed
that will eventually create approximately 230 acres of industrial
land. Each of these parks has rail service, These parks are
North Central Industrial Park (30 acres) located near downtown
Springfield, the North End Industrial Park (150 acres) located in
Chicopee and Springfield, and the privately-owned Carando Indus-
trial Park (50 acres) located near the existing Memorial Indus-
trial Park, a large industrial center with a concentration of
distributors and manufacturers of food and paper goods. While no
development plans exist for these parks, the potential for new
development is substantial for the future.

Also similar to Hartford is the transition in the use of
waterfront property from industrial to more commercial and recre-
ational ‘uses. Springfield Central is involved in the development
and implementation of plans for downtown Springfield, including
the waterfront. This planning and development corganization plans
to create commercial developments along the River that include
hotels, moorings, and residential areas. The Western Massachu-
setts Develcpment Corporation (WMDC) plans, markets, and manages



107

development of numerous industrial parks in the Pioneer Vvalley:
e.g., Seven parks in Springfield, and parks in Agawam, Palmer,
East Longmeadow and West Springfield., WMDC stated that with the
exception of Palmer, no industrial development plans exist for
WMDC parks or for others in the Pioneer Valley that would result
in potential uses of barge services.

The Palmer Industrial Park, located approximately 20 miles
east of sSpringfield and the Connecticut River is near the Massa-
chusetts Turnpike. It presently has seven potential user that
are dependent upon rail freight, The Palmer Park is serviced by
rail transpeortation, a feature making the park attractive to
these industries. According to WMDC, the distance between Palmer
and any port facility on the river would make barge transporta-
tion too expensive when rail service is provided on site.

In West Springfield, most new development is either for
retail/commercial or hotel/motel. Most industrial park land has
been developed. Only two sites remain, the largest involving
20 acres, However, no development plans exist for these sites.
New industrial development taking place in West Springfield is
very limited involving the expansion or development of machlne-
shop establishments.

East Longmeadow has over 200 acres of industrial zoned land
available for development. Approximately 14 acres is included
within a Western Massachusetts Development Corporation managed
industrial park. 1Industrial development is apparently not moving
forward and no plans exist for development.

Agawam has an industrial park, managed by WMDC, which, like
other area parks is oriented toward light industrial development.
According to WMDC and the Agawam Town Planner, no development is
occurring that would lead to barge use. Other industrial devel-
opment in Agawam, as in West Springfield, is very small.

E.6.3 Holycke-=Chicopee Communities

No new. industrial development is planned for Holyocke. Only
two industrial sites exist in Holyoke--both less than 20 acres in
gsize. The primary economic development efforts in Holyoke are
maintenance-oriented with the objective of retaining and support--
ing existing industry. The Canal District Plan, is targeted at
improving the utilization of nine downtown industrial buildings.

The only major new development in Holyoke is a regional
resource recovery facility owned and operated by the Holyoke
Energy Resources Company. According to the manager and owner of
this facillty, if barge transportation services were available,
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he would not be interested in utilizing its service. However,
the owner stated that if barge services were available, he would
consider other business ventures that would utilize barge ship-

ping.

In Chicopee, more opportunities exist for industrial devel-
opment; however, those surveyed stated that no development plans
exist that would generate potential barge use. There are three
industrial parks in Chicopee: a portion of the North End Indus-
trial Park, which extends into Springfield, the Westover Air Park

Development which reaches into Ludlow, and the Chicopee River
Technical Industrial Park. The North End Industrial Park which
will involve a total of 150 acres is located principally in
Springfield. According to Chicopee's Community Development
Director, this Park should not be considered a major factor in
Chicopee's industrial ‘land portfolio as sewer separation problems
exist which will limit its potential. The Chicopee River Tech-
nical Industrial Park is primarily oriented toward office devel-
opment, but 25 percent of the space is directed at research and
development uses and another 25 percent is for light industry.
No plans exist for this park that could be expected to generate
barge use. -

Ampad Industries, a paper products manufacturer located in
Holyoke, is developing an industrial park in Westfield to locate
another plant. The park, which will eventually involve approxi-
mately 150 acres, will have land available to other industrial
developers. At this time, only Ampad has firm plans for develop-
ment in the park. Paper is currently shipped to ampad in Holyoke
by rail. This would also be the case for the Westfield plant,
although freight shipping decisions are made bay the paper manu-
facturer, not Ampad. For outbound shipments Ampad currently
utilizes truck and some rail transportation. Barge transporta-
tion is not feasible due to the small lot sizes and wide range of
destinaticons. According to Westfield's Community Development
Director, Ampad's is the only planned industrial development in
Westfield that could conceivably consider using barge shipping.

Finally, the Westover Air Park Development is managed and
marketed by the Westover Metropolitan Development Corporation
(WMDC)}. According to WMDC, aviation-oriented industries are
targeted in their marketing efforts. Prerequisite$ exist for
development in the park: the development must be labor intensive
and the development must be non-speculative. Although aviation-
oriented industries are being targeted in WMDC's marketing ef-
forts, water transportation-oriented commodity producing/consum-
ing would not be prohibited from developing at the park as long
as the prerequisites were met. Although no such development
plans exist for Westover, the potential for development in the
Park is substantial given the almost 96 acres now serviceable and
marketable and additional acreage available for the future.
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B.6.4 Development in General

Based on this information, it is clear that planned indus-
trial development in the study area is not of the nature which
would encourage development of barge services. Development of
the types of heavy industry that would find economic advantages
in the large volumes and low cost of barge service are not
planned for this region.

another factor which plays an influential role is a change
in attitudes about the use of waterfront property resulting in a
transition of land uses from industrial development to more
pleasure-oriented and environmentally protected uses. This
transition can be said to present a substantial deterrent to the
location of industrial development along the river, thus making
the river less accessible for transportation.



